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Belden Magnet Wire is avail- Belden Magnet Wire is your defense ‘ against the 
able in a wide variety of sizes % ee 
and insulation. Beldenamel, assault of the “Trouble Trio. 


Cotenamel, Silkenamel, and 


Celenamel are popular wher- : Spooling Trouble — Defective Insulation — 
ever winding spaces are small, 


‘fe . A _ Springy Wire—these trouble makers, that lurk in 
and the maximum of copper F : . ‘ ; 

is essential. Send for the Belden . every shipment of inferior ae 
Magnet Wire Catalog. It is a 


handbook for magnet wire users. 
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Beldenamel * Celenamel ¢ Cotenamel 
Silkenamele Textile Covered Maanet Wire 
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TRANS ItTOR Q 


Transitorq gives more than infinite which greatly facilitates the use of remote controls of 
speed change — more than exactly every type. But with this marvelous ease of operation, 
the speeds required on a job — for Transitorg assures a positive drive — and there are no 
among all variable speed devices its EASE OF CONTROL continuous wearing parts to require replacement. . . . 
is outstanding. No more than the merest touch of a finger New Departure Division General Motors Corporation, 


on the control wheel is needed a light, sensitive action 


NEW 


Bristol, Connecticut; Detroit, Chicago and San Francisco. 
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The answer may not be what you think it is! 
The new alloy developed by our experts 
for machining, known as “Alcoa Aluminum 
Free-Cutting Screw Machine Stock,” offers 
ideal characteristics for high speed, auto- 
matic machine production. Chips are small, 
and tools do not foul. The as-machined 
finish is bright. Wear on tools is slow. 

In short, the new Alcoa Aluminum Free- 
Cutting Stock behaves in such a way as to 
make rapid, continuous production of 
Alcoa Aluminum screw machine products 
economical. 

Another factor in economy is the Rule 


of Three. Since Aluminum weighs only 1 





as much as other stock, it yields three times 
the number of pieces per pound; therefore 
the cost per pound must be divided by 3 
for comparison. 

Cost alone is often the balancing factor 
in the choice of Aleoa Aluminum, but in 
addition Aluminum gives you lightness for 
a moving part and resistance to corrosion 
where there is special exposure. The wide 
possibilities of Aleoa Aluminum Screw 
Machine Stock will be demonstrated by 


samples large enough to try on your ma- 


chines. Let us send you some, free. 
ALUMINUM COMPANY OF AMERICA, 2179 
Gulf Building, Pittsburgh, Pennsylvania. 
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A WINDSHIELD DEFROSTER THAT NEVER SHOWS 
SIGNS OF WEAR. Bishop and Babcock molded the hous- 
ing of their windshield defroster of Durez because the 
shape of the housing was difficult to stamp out of metal, 
but comparatively simple to mold of Durez. Added reason 
was that Durez gave them a wider variety of finishes. 
Molded integral with the housing is a bearing for the 
vacuum-driven molded Durez rotor wheel. Housing is 
light in weight and deadens the sound of moving parts. 





rues 


A STRONG, LIGHT, PLEASANT - TO- THE - TOUCH 
IRON HANDLE. Durez’ smooth, glossy finish is as 
rag to the touch as it is rich looking. The Durez 
andle prevents burned fingers—for it will not heat up 
. . and its color will never wear off as ‘‘painted’’ finish 
would. Switch connections can be molded right into the 
dielectric Durez handle. 


EXTREME HEAT HAS NO EFFECT ON THE DUREZ 
TRAY OR HANDLE OF THIS SILEX COFFEE SET. 
Because Durez conducts heat very slowly it is the ideal 
material for handles, bases, trays on all appliances which 
heat up. Boiling-hot coffee spilled on this handle or tray 
will have no effect on its smooth, lustrous finish. The tray 
can also be used for cocktails—for alcohol splashed on it 
would not affect the finish . . . as Durez is chemically 
inert to alcohol, as well as to most acids and alkalis. 
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ONE OPERATION TURNS OUT A COMPLETED ARM 
FOR THIS TELEPHONE HANDSET. This entire hand- 
set is molded of Durez. The arm is produced in one mold- 
ing operation, complete with threads, lugs and the final 
finish. Even the connecting wires are molded right into 
the center of the arm—perfectly insulated by the Durez. 


For more complete information about this versatile material, write General Plastics, Inc., 163 Walck Road, North Tonawanda, N.Y. 
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If you wish we'll put your name on the free subscription list for the monthly —‘‘ Durex News’’. 



















Powerful 


Niagara Falls—whose great hydro-electric plants con- 

vert the tremendous power of falling water into electricity 

for millions of homes, but whose great reserve power 
remains untapped. ad ae 


Power to do the work smoothly and without 
faltering . . . reserve power to provide maximum 
efficiency in operation . . . Delco motors bring 
these essential qualifications to the household 
appliance field. Their dependability—so well 
recognized by appliance users, and so important 
a sales factor for dealers, explains why many 
leading manufacturers have selected Delco 
motors as standard equipment. Delco-powered 
refrigerators, washers, ironers, oil burners, stokers 
and air conditioners supply a growing consumer 
demand for reliable household appliances. Delco 
Products Division, General Motors Corporation, 
Dayton, Ohio. . . . In Canada: Made by 
McKinnon Industries, Ltd., St. Catharines, Ont. 
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UNTING 


FHOSPHOR BRON 


| USHING BEARINGS 


\ ERVICE REPLACEMENTS 


ELECTRICAL 


These catalogs give complete data 

on hundreds of different sizes of : 
completely machined and finished j <s 
standardized bearings constantly at y | i 
carried in stock, meeting every \ : 


usual requirement in production we 

and maintenance of machinery and 

electric motors. Ask to be placed 

on our mailing list for the catalogs There are over 600 sizes of Bunting Standardized Bronze Bearings 
: available from stock for all mechanical applications. Bunting Stock 

you require. : 

; Bearings, ready for assembly, are available for all makes of electric 

The Bunting Brass & Bronze Com- motors from 1/40 hp to 60 hp. Bunting Bronze Bars and Bunting Tin 

pany ... Toledo, Ohio. Branches and Base and Lead Base Babbitt are other products that save time and 

Warehouses in All Principal Cities. money for the user. 


BUNTING & 


MACHINED AND CENTERED BRONZE BARS 
ANTI-FRICTION BABBITT 
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TO PROTECT THE LAMP AGAINST PHYSICAL 
SHOCK ...TO PROTECT WORKMEN AGAINST 
ELECTRIC SHOCK ...TO PREVENT SHORT 
CIRCUITS... A LAMP GUARD OF NATIONAL 
H-A-R-D VULCANIZED FIBRE 


Amazing electrical efficiency and remarkable forming qualities make National H-A+R+-D Vulcanized Fibre 
the right material for cage, hook and reflector in this portable lamp guard. For the cage, the strips of fibre are 
1) riveted together at top, 2) curved to shape, 3) reinforced at center by beveled fibre band. The hook is tough 
and non-conducting. The reflector is formed—actually cupped and grooved—without crimp or break in the 
material. Light. Rugged. Heavily lacquered... Perhaps you, too, will find in National H-A-R-D Vulcanized 
Fibre or Phenolite, laminated bakelite, a short cut, betterment or economy in product or plant equipment. 


NATIONAL VULCANIZED FIBRE COMPANY, Wilmington, Del., U. 8S. A. (Offices in Principal Cities) 
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Henry G. Thompson & Son Co., 
New Haven. Conn. use _ the 
Paasche Automatic Airpainting 
Unit shown above for the 
Aluminum Painting of hack saw 
blades. The results of the opera- 
tion are covered by this state- 
ment —“By using Aluminum 
Paint, we were able to greatly 
improve the appearance of the 
MILFORD REZISTOR and 
MILFORD Duplex hack saw 
blades. The coating acts as a 
rust preventative and its use 


materially reduced our cost for 


WITH ALUMINUM PAINT 


decorating and finishing these 
two products.” They also report 
these unexpected discoveries — 
“Aluminum Paint proved to be 
a lubricant on a hack saw blade 
for dry cutting. It also produced 
a splendid base upon which to 
rubber stamp brand names in 
color on the product.” 

Helpful information regarding 
product finishing by spraying, 
dipping, or other mechanical proc- 
esses is quickly available from 
ALUMINUM COMPANY OF AMERICA, 
2179 Gulf Bldg., Pittsburgh, Pa. 


FOR PRODUCT FINISHING 


reduces the cost of 
decorating and 
finishing. 


assures spreading 
of uniform film with 
maximum leafing. 


improves appear- 
ance of the product. 


is effective as a rust 
preventative. 
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Industry comes ‘to 
Si0SF for unbiased 
bearing counsel 
because Sisf 
makes practically 
all types of anti- 
friction bearings. 
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THERE’S ALWAYS 
when motors are equipped with SKF Bearings 















| SKF EQUIPPED 





BUILT BY THE BROWN-BROCKMEYER CO., INC. 


DEPENDABILITY 


Nothing less than Ss0SfP can serve this B-Line Motor and 
assure the dependability it demands. That’s why Brown- 


Brockmeyer eliminated anti-friction problems by speci- 


fying Sis. 


The proper alignment maintained indefinitely by Sis 


Bearings helps B-Line Motors not only to ‘stand the 


gaff’ of continued service, but to carry heavy loads and 


operate economically. If you use SifSF Bearings, their 


many advantages will be apparent to you. 


3802 


SKF INDUSTRIES, INC., FRONT ST. & ERIE AVE., PHILA , PA. 
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Unusual 


Facilities for Pro- 
ducing Your Electrical 
Control Equipment 


If you need advice or help in ascer- 
taining just what types of equipment 
will best suit your particular requirements 
— or assistance in designing or developing 
an electrical idea or piece of equipment 
for experimental or commercial use, or a 
dependable and economical source of 
supply for large or small quantities of 
standard or special relays or other 
electrical control equipment — get in 






ELECTRICALLY HEATED POTS 
DUNCO pots are made in 


man ifferent sizes an e 
pena «ae nag at a touch with us. 
wax, compounds, and sol 
ee ee Write today for our latest General 
Catalog C. 
re ! = STRUTHERS DUNN, Inc. 
i oy 139 N. JUNIPER STREET, Pa 
ce, a PHILADELPHIA, PA. 


Put your 


problems 





up to us 





| Now on the press 
MORGANITE’S BRUSH CATALOG! 


The edition will be Every manufacturer and repairer of 
limited so be sure 
of getting your copy 
by using the coupon tors who believes in using brushes of 
below 


electric motors, starters and genera- 


unquestionable quality will be in- 
terested in Morganite’s newest cata- 


log now being printed. 


In it you will find information 
resulting from Morganite's 30 years 
of brush manufacturing experience. 


Mail the coupon today! 


WHAT'S IN IT? 


. . « brush application data for 
motor, starter and generator oper- 
ation under every known con- 
dition of operation . . . what 
correct type or grade of brush to 
use to insure maximum efficiency 
. . information on the correct 
fitting of brushes . . . data on 
practical grinding or turning of 
commutators ... it's brimful of the 
kind of information every manu- 
facturer and repairer of electric 
motors, starters and generator 
wants. 


Be sure we get a copy of your new catalog of Morganite Brushes. 


Individual Company.... Brel Sree eae 
Address. . . 
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YET MADE FROM A SHEET OF ALUMINUM 


Engineers marvel and are fre- 
quently amazed at the engineering 
and manufacturing ingenuity 
which produced this streamlined 
outboard motor tank from a flat 
sheet of aluminum without welds, 
seams or joints. 

Specialists in stamping and 
molding aluminum and stainless 
steel—the Aluminum Goods 
Manufacturing Company is con- 
stantly doing the unusual. 

Your products may not require 


parts embodying the manufactur- 
ing processes employed in the 
production of this tank. But the 
research, experimental, engineer- 
ing and manufacturing resources 
of the Aluminum Goods Manu- 
facturing Company are at your 
command. They make this com- 
pany a highly dependable source 
of supply for aluminum stampings 
of all sizes. ..from small screw caps 
to washing machine tubs...and for 
stainless steel moldings ofall types. 


ALUMINUM GoOops 


MANITOWOC WISCONSIN 


200 FIFTH AVE., NEW YORK CITY MERCHANDISE MART, CHICAGO 
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ALNI-WIAAGIN JBI G-atnico | 


Solid throughout...smooth surfaces... 











fully tested for magnetic properties 


ALNI-ALNICO 
PERMANENT 







Illustrated are a few of the many permanent magnets now being 
produced by TISCO ... America's oldest producer of specialty 
alloy products. Produced in a modern, self-contained magnet plant 

. with equipment especially designed to permit rigid control in 
melting, heat treating and final testing . . . ISCO magnets fully 
meet the rigid requirements of the electrical, radio and other fields. 
Quotations, as well as engineering and design assistance, available 


ESTABLISHED 1749 on request. Consult the TISCO office near you, or write direct . . . 


TAYLOR- WHARTON IRON AND STEEL COMPANY 
HIGH BRIDGE, NEW JERSEY 
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} AND LOCKING TERMINALS 


a J , a 


@ TAPPING SCREWS 


WITH STANDARD MACHINE SCREW THREADS 


@ To the metal products industries of America, the name 
Shakeproof represents far more than a source of supply. Rather, 
it has been an inspiration for better assembly methods—re- | 
duced unit costs, quickened production and improved per-} 
formance of finished goods. With a background of precision 
manufacturing and metallurgical research, Shakeproof’s engineer- 
ing department is continually striving to improve Shakeproof 
products and develop still better metal fastening methods 
and materials If you have not taken advantage of 
Shakeproof’s Four-Fold Fastening Service, do so now! In- 
quiries on specific problems are given immediate attention. 
Descriptive literature and test samples of any Shakeproof 
product will be furnished on request. Write us today! 
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ring Sales Appeal 


Beautiful “Goday 
Beautiful a VYear 


A beautiful finish in the show coom 
sells household equipment... bat it is 


enducing beauty that gives complete 
satisfaction and sells friends and 
neighboes. “Go assure this enducing 


e name sales appeal use DURAD ENAMELS. 
Rather, | 
ods—re- f 
ed per-| 
recision 
ngineer- 
keproof 
nethods Durad Enamels produce a beautiful, durable, semi-gloss finish that is resistant to 
itage of marring, grease, fruit juices, fingerprints, and household chemicals. They are economical 
ow! In- in application, flexible, long wearing, easily cleaned, and unaffected by wide tempera- 
tention. ture changes and long exposure to moisture. Supplied in all colors; for high, medium, 
eapree and low temperature baking, and for air drying; for spraying or dipping. 


@ DURAD ENAMELS were specially developed for high-grade metal products subject 
to severe service, such as air-conditioning units, refrigerators, oil heaters ... And when 


you use Durad Enamels you receive the service of Maas and Waldstein finishing engineers, 
backed by extensive research facilities. 


Full information on request. 


e 
Maas and Waldatsin Company Uswartk 1-9. 
Branch Offices and Warehouses .. . 1336 Washington Blvd., Chicago . . . 1228 W. Pico Blvd., Los Angeles 
Established 1876 — Producers of Lacquers and other Industrial Finishing Materials 
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GAYLORD 


MADE-TO-MEASURE 


[oox: 


ELECTRICAL 
APPLIANCES 












Provide More Protection 
with Less Inner Packing 


The tougher they are the better we like ‘em! Mean- 
ing, of course, boxing problems for electrical appli- 
ances and equipment. And the results achieved by 
Gaylord experts... with Gaylord materials and 
workmanship to back them... have saved thousands 
of dollars for our clients. The number of inner 
packing pieces has been reduced... packing time 
and labor has been cut... breakage in transit has 
been brought down to a minimum with both corru- 
gated and solid fibre boxes. 


Regardless of your product or your particular prob- 
lem, we sincerely feel that we can do an outstanding 
job for you...and save you money. If not, we'll be 
the first to admit it! Will you give us the opportu- 
nity? No obligation. Just call our nearest office. 






ERT GAYLORD, 1Wc. 


Dept. 401, ST. LOUIS, MISSIOURI 


Chicago New York San Francisco 
Dallas New Orleans Atlanta 
Columbus Cincinnati Charlotte 
Kansas City Detroit Milwaukee 
Los Angeles Oklahoma City Des Moines 
SALES Houston Indianapolis Portland 
OFFICES Tampa Seattle San Antonio 
Memphis Fort Worth Jacksonville 
Long Island City Minneapolis New Haven 


ELECTRICAL MANUFACTURING 





The Superior Plastic of Limitless 
Applications in Electrical Equipment 


HERE the requirements and specifications are most exact- 

ing; where long life, durability and exceptional performance 
are of first importance; where sales appeal is imperative, and a 
dependable source of supply a vital necessity, you'll find it to 
your profitable advantage to standardize on INSUROK, the 
superior molded or laminated plastic. 


The Richardson Technical Staff will be glad to cooperate, with- 
out obligation, of course, in the application of INSUROK to pres- 
ent or contemplated products. 


The RICHARDSON COMPANY 


Melrose Park, (Chicago) III. Founded 1858 Lockland, (Cincinnati) Ohio 
New Brunswick, N. J Indianapolis, Ind 
Detroit Office 4-252 G. M. Building, Phone Madison 9386 
New York Office: 75 West Street, Phone Whitehall 4-4487 
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(sverlock Superiority mS 
Rae ORO ae 


Eliminate complaints and 
service calls by equipping your prod- 


uct with Everlock Washers. 


Practical tests on your own 
equipment will show why Everlocks 


are chosen for critical applications. 


We'll gladly send FREE SAM- 
PLES for TESTING. Just specify 


sizes you want. 


Thompson-Bremer & Co. 
1640-A W. Hubbard St. - - Chicago, IIl. 


UeeL, Dan 
The Dual Action ~ 
LOCK WASHER 
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N A wide variety of electrical 

appliances and devices, appear- 
ance values often are as important 
to successful design as functional 
efficiency. For products of this type 
especially, Bakelite Molded offers 
exceptional improvements in con- 
struction. 

Combining in one material the 
merits of lustrous color, great du- 
rability, ready adaptability of form 
to practically any shape, as well 
as valuable electrical properties, 
Bakelite Molded contributes im- 
portantly to both the styling and 
performance of electrical products. 

A typical example of product im- 
provement with Bakelite Molded 
is the Aerogene permanent waving 
machine pictured. Through use of 
this material, even the complex 


BAKELITE 
BAKELITE 


CORPORATION 





“The regiviered trade marks shown above distinguish meteriols 
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CORPORATION, 


OF CANADA, 


BAK 


COMBINING STYLE 


“distributor head” from which the 
wires depend is made to harmonize 
with the modern styling of the 
machine. 

In addition, Bakelite Molded 
insures dependable electric insula- 
tion and lasting resistance to de- 
terioration or distortion from hot 
air, steam, grease and constant use. 
It is available in numerous colors 
and many different types to meet 
special electrical, mechanical and 
chemical requirements. 

Manufacturers of all types of elec- 
trical devices, appliances and equip- 
ment are invited to learn the full 
possibilities this material offers for 
economy as well as product bet- 
terment. Write for a copy of our 
informative illustrated booklet 


25 M, “Bakelite Molded”. 





247 PARK 


LIMITED, 163 Dufferin 






AVENUE, 


Street, 


~=(B) e par os 
@envicctvred by Sebelite Corperction. Under the copitel “SB” 9 the co eumbe of present ond future wser of Bebeite Corporeren s prodven™ 
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(Above) Aerogene permanent waving ma- . 
chine with Bakelite Molded “distributor 

head” for wires. Product of Eugene, Ltd. 

(Left) Bakelite Molded “distributor head” 

completely formed and finished in two 

press operations. Molded by Mack Mold- 

ing Company, Inc. 
NEW 


Toronto, 


YORK, 


Ontario, 


N.Y. 


Canada 
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GALVANIZED SHEETS STEEL SHEETS * PLATES AND TIN PLATE 








[GRANITE CITY SHEETS 





NOW OPERATING ONE OF 




















Clean Punching 


The fact that Granite City Electrical Sheets 
punch clean without burrs or chipping is im- 
portant in itself, because it means true and fast 
assembling—freedom from rejects—lower costs. 
But it is also evidence of uniform quality. Every 
sheet of any particular grade will be the same 
in magnetic and physical properties. Your speci- 
fications will be met exactly — and consistently. 


Let us explain how we can give you better elec- 
trical sheets and better service. Write today. 








GRANITE CITY STEEL CO. 


Granite City, Illinois 


200 Fifth Avenue, New York 1805 Boatmen’s Bank Bldg., St. Louis 
3525 Princeton Avenue, Dallas 1613 Pioneer Building, St. Paul 
1208 R.A. Long Building, Kansas City 1602 Mariner Tower, Milwaukee 

8 South Michigan Boulevard, Chicago 


CONTINUOUS MILLS IN THE UNITED STATES 
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TYPE 
KL MOTOR 


0-24 TAP — 4 WOLES 
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Extra “power hours” built into Dumore motors through precision manufacture have 
resulted in their selection to drive delicate telescope controls, retractable landing gear 
of aircraft, life-saving medical equipment and hundreds of other machines, the salability 
and success of which are so contingent on the dependability of their motors. 

If your product is to be driven by an A.C.-D.C. motor of 1/600th to %4 h.p., for 0 to 60 
cycle current, here’s why you can depend on Dumore motors: Armatures are dynamic- 
ally balanced . .. commutator leads swaged by special process . . . commutators ground 
concentric with bearings . armature windings sealed against “breathing” . . . 
every unit run-in to seat brushes and 5 times inspected. Below are listed the specifica- 
tions of a typical Dumore motor with gear unit. Write for catalog of other sizes and 
types. An application blank for FREE Engineering Service will be included. 


SPECIFICATIONS—TYPE KL MOTOR 
cs cunts ci ccacikvdneneens ; 
Construction Details— 

NS oi. ba sew seme wan wees keds .Open 


APPLICATIONS 
Plain Series Univ. (0-60 Cycles) Aircraft Retractable Landing Gear 
Domestic lroning Machines 





Method of Cooling 
Bearings. ..... 


Lubrication—Gear Unit End................... ‘ 
Commutator End... . ee 
Direction of Rotation—looking at g 
Housing Material—Motor....... 
Gear Unit 


Internal Fan 
Composition Bronze 
Grease Packed 

Oil well and wick 
Counter-clockwise 
Cast fron 

Die Cast Aluminum 
7 Ibs. 8 oz. 


Heavy-Duty Mixers 
Photo-Engraving Machines 
Duplicators 

Turbine Governor Regulators 
Motorized Darkening Shades 
Film Rewinders 


Full-load Rating—Continuous Duty—40° C. Rise. 
MODIFICATIONS 

Other than 115-volt winding 
C.C.W. (comm. end) or reversible rotation 
Other than standard rating 
Shunt winding for D.C. service 
Special gear shaft extension 

P. - Special position of gear shaft 

Efficiency...... 7 % 7 7" "0 Special housing finish 
Performance curves sent on request Cast aluminum housing 


THE DUMORE CO., Dept. 107-C RACINE, WISCONSIN 
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In every nerve and sinew, the skillful fencer 
is alert. It would be boasting for us to say 
that we, too, are alert. It is a fact, however, 
that our company is not so large as to be 
ponderous—its size permits a flexibility 
that is very useful to a customer who 
is in a big rush for his heating element 
alloy —a flexibility that allows a _ nimble 
change of pace and direction in our program of endless research 
over a stretch of 30 years, continually improving Chromel. 
This is not told as an attribute to us, but is presented to 
you as further justification for your confidence in heating 
elements made of Chromel. .. . If you are interested in heating 
unit design, you will find useful information in Catalog —_. 


Hoskins Manufacturing Company, Detroit, Michigan. 


HOSKIN Ste a 


CHROMEL \ | 


ee WiRe THAT MADE 
ELECTRIC BEAT PSST ee 
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BECAUSE CONNECTORS MAKE 


oy am, APPLIANCES EASIER TO USE 





This is a G-E Rubber Connector . . . molded on 
the cord. It is just one item in a line that is com- 
prehensive and varied. You can readily appre- 
ciate its neatness . . . its compactness. . . its 
ability to harmonize with modern appliances. 
Your customers will appreciate these things, too. 
When you get right down to it, General Electric 
Connectors give your products these four im- 
portant advantages: 

1. During manufacture, they pass through the as- 


sembly line unhindered by attached cords. That 
saves time and money. 


2. Appliances on display in dealers’ stores or windows 
look far better without the cords. Eye appeal in- 
creases sales. 


3. Cords equipped with G-E Connecters are neat and 


clean when opened at home. Fresh-looking mer- 
chandise has increased value. 


4. In the home, cords aren't in the way when not in 
use. Convenience makes satisfied customers. 


These four points place your product on a better 
selling platform. But... make certain that you 
specify G-E All-rubber Connectors. They are 
molded on the cord in one piece . . . not simply 
attached. They cannot come apart. Only G-E 
All-rubber Connectors have such construction. 
It insures good appearance and long life equal 
to that of your appliance. Send for complete 
information. Write Section @-893, Appliance 
and Merchandise Department, General Electric 
Cornpany, Bridgeport, Connecticut. 


GENERAL @ ELECTRIC 


ACCESSORY EQUIPMENT 
APPLIANCE AND MERCHANDISE DEPARTMENT, GENERAL ELECTRIC COMPANY, BRIDGEPORT, CONN. 
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NATIONAL CARBON COMPANY, INC. 


Unit of Union Carbide UCC and Carbon Corporation 
Carbon Sales Division, Cleveland, Ohio General Offices: 30 East 42nd Street, New York, N. Y. 


BRANCH SALES OFFICES NEW YORK - PITTSBURGH CHICAGO . SAN FRANCISCO 
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BETTER SERVICE... Less Servicing 


FAFNIR-EQUIPPED MOTORS 
HAVE THESE 7 ADVANTAGES 


More dependable 


ee + } Be 


Less lubricant required 
Thrust load capacity 


Maintained air gap 


Oi 


No shorts from oily windings 
Shorter overall length 
May be mounted in any position 


16 informative pages in every issue of 


the “Dragon”, monthly Fafnir pub- 


% 
“ 


lication. A note on your letterhead 
will put your name on the “Dragon” 


mailing list. 





THE BALANCED LINE 
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If you’re out to build a maximum service reputation for your 
motors, equip with Fafnir maximum type ball bearings. You'll get a 
greater safety factor — more bearing capacity, longer bearing life — 
without sacrifice of additional bearing space! 

The greater capacity of Fafnir Ball Bearings results from larger 
balls, rolling friction-free in deeper races. Their longer life; from balls 
and rings made of armor-tough alloy steel, hardened throughout. They 
absorb shocks, overloads, and heavy thrust smoothly — requiring no 
attention except lubrication once or twice a year. 

The interesting booklet, “Better Motors with Fafnir Ball Bearings”, 
is free on request. Fafnir engineers stand ready to help, with 25 years’ 
experience in recommending successful ball bearing applications. Th 
Fafnir Bearing Co., New Britain, Conn. Atlanta, Chicago, Cleveland, 
Dallas, Detroit, Kansas City, Los Angeles, New York, Philadelphia, 


Seattle. 





, MOST COMPLETE IN AMERICA 
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--+- HE SPECIALIZES 


DRIVING RAIN ... a tossing sea, treacherous shoals ahead .. . yet a 
great ship must be safely harbored. To the New York Harbor Pilot 
this is just part of the day’s work. 

It takes years to gain the knowledge .. . to develop the uncanny 
sixth sense of these men. Boyhood apprenticeship ... years of 


specialized training . . . literally a lifetime devoted to one job. 





FLOOD — BREAKDOWN = EMERGENCY ! 


| A large generator has broken down. 
aeang electrical insulation has been literally a lifetime job at New insulation is needed —and needed 

Mica Insulator Co. Through over 40 years of specialization we have in a hurry: Micanite Parts, Micanite Sheets: 

1S ul Ub QO} ined 1 i t h d l d* Varnished Cloth: Lamicoid. 

4 Zaine a most unusua experience «+. Wwe, too, ave eve ope a A telephone call to Mica a 


sixth sense” in the solution of electrical insulation problems. We quick action. They know what is wanted 
dom DUN Vi 


welcome the opportunity to put this knowledge and our research and they have a flexible organization that 
Sidtiinn to week: fee von can get it outin emergency time. 
— F Dependable insulation shipped in 24 
200 Varick St., New York; 542 S. Dearborn St., Chicago; 1276 W. 3d St., Cleveland. hours but fit to stay in service for a decade. 
Birmingham, Boston, Cincinnati, Los Angeles, San Francisco, Seattle. Montreal, Toronto This is a job for specialists. 















OVER 40 YEARS OF SPECIALIZATION MAKES THE DIFFERENCE! 
see 


LIGHT ,4 SOFT “S. 
ry) YW as LA UMS 
a7 ¥0 13) ag Atte CF) 


CETL CEP TLL 


SLi! LIKE A 
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REG.U.S. PAT. OF F. & FOREIGN COUNTRIES 


CREPE WADDING 
EE 


PROTECTS AMERICA’S “BEST-SELLERS” 
UUM da 


@ Skilful merchandising plans include provisions for 
showing products at their best in dealer’s rooms. A 
factory-fresh appearance of merchandise makes sales 
easier for the retailer, and makes more profit for the 
manufacturer. That’s why thousands of the country’s 
foremost manufacturers rely on economical KIMPAK 
Crepe Wadding to guard their fast-selling items 
against shipping damage—to insure that factory-fresh 
appearance that makes sales! 

You, too, can be sure your product will look its best 
when delivered to retailers. There is a form of KIM- 
PAK to do just this for you. Your product may be 
very fragile, or have an expensive high finish; it may 
be made of glass, metal, or any other material, yet 
KIMPAK will guard it against shipping damage or 
breakage. 

KIMPAK is the modern packing material that comes 
in sizes and thicknesses to meet any shipping need. 
It is absorbent, clean, snowy-white, light, flexible and 
as easy to use as a piece of string—no muss, no fuss 
with KIMPAK. Its low price will allow new shipping 
room economies. Its ease of handling will make new 
shipping room efficiency. 

Learn more about KIMPAK. Mail coupon today for 
free portfolio of samples and illustrations of actual 
usage. 


KIMBERLY-CLARK CORPORATION 


Neenah, Wisconsin 
Sales Offices: 8 South Michigan Avenue, Chicago 
122 East 42nd Street, New York City 
510 West Sixth Street, Los Angeles 


FREE! 1937 Portfolio of KimPaK 
KIMBERLY-CLARK COR- 


S } PORATION, Neenah, Wisconsin. 
A ESCO CASSEROLE Address nearest sales office: 8 South 


= ER”’ Michigan Ave., Chicago; 122 East 
A Saal os cameeas 42nd St., New York City: 510 West 
cn 6th St., Los Angeles. 
Protected Dy —— ok 
Note how KIMPAK Crepe Wedding ® — . Please send us the 1937 PORTFOLIO OF KIMPAK. 
—_ rs of the 
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| A New Bakelite Plug ror 


| | MANUFACTURERS OF ELECTRICALLY 
| ENERGIZED PRODUCTS 





% NOW comes more good news! Another 
| new plug with Spring-Action Blades ...a 
' bakelite plug which is so sturdily constructed 
that it is practically impossible to damage 
it. But what is even more important is the 
fact that this remarkable plug with its good 
looks, its Spring-Action Blades, its greater 
efficiency and its positive contact, costs less 
than you are asked to pay for ordinary 
plugs. It may be assembled cheaply, more- 
over, and at great speed. The following are 


a few of the many advantages of using this 


new plug: CAT. No. 300 (Twice Actual Size) Approved Underwriters Laboratories 
Tested by Electrical Testing Laboratories 

1. Most efficient plug made. 9. Never fails to please user. 

2. Beautifully designed. 10. Adds saleability to product. 

3. Withstands terrific abuse. 11. Fits new five-way outlets. 

4. Makes POSITIVE CONTACT at all times. 12. Marks product as up-to-date. 

5. Gives years of service. 13. Tried and proven — many millions of plugs 

6. Twisting wire cannot short-circuit plug. with Spring-Action Blades are now in use. 

7. Blades are anchored into position — will 14. May be assembled easily and at great 
withstand tremendous pull. speed (250-500 plugs an hour depending 

8. No more demonstration failures — no more upon the efficiency of the operator). 
costly returns because of faulty contact. 15. Costs less than ordinary plugs. 


%& SURELY you will lose no time investigating this new bakelite plug which we have designated 
CAT. No. 300. You be the judge. The minute you plug into an outlet you are due for a big sur- 
prise... . here is a plug that actually HOLDS in the outlet, any outlet . . . . even worn ones. 


A line or two on your firm letterhead will bring 


TRADE MARK 


Spring \. Tae 


samples, prices, and complete particulars. There 
is no obligation whatever. 


ALLIED MERCANTILE CO. 
Ste Cet ae 76-82 COIT STREET 

PLUG OF TODAY AND TOMORROW IRVINGTON, N. J. 

CHICAGO OFFICE: 176 WEST ADAMS STREET 
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ROEBLING 


THIS Roebling Magnet Wire is made 
ms in one of the country’s largest and most 
modern copper mills. Uniformly high 
quality is assured by the exacting standards of 


manufacture, famous at Roebling for 40 years. 


It is available in round, square and rectangular 


types ina wide range of gauges. A comprehen- 


sive variety of coverings include cotton; asbestos 
tape and cotton; silk; enamel; paper; enamel and 
single silk; enamel and single cotton. 

There are more than 60 other types of Roebling 
Electrical Wires and Cables. 


JOHN A. ROEBLING’S SONS CO., TRENTON, N. J. 
Branches in Principal Cities 


ONLY A FINE PRODUCT MAY BEAR THE NAME ROEBLING 
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GQuarp THE 
PERFORMANCE 
OF YOUR 


PRODUCT 


Examine the insulation on Deltabeston 
Wire and Cable. This tough . . . in- 
tertangled mass of purified asbestos 
means a longer . . . more trouble-free 
career for your product. 


The conductor in Deltabeston Wire is 
always in “dead center.” The asbestos 
wall of insulation is never thin or un- 








reliable. This uniformity means real pro- 
tection . .. without weak spots to mar 
the performance of your appliance. 


[Illustration greatly enlarged] 


WITH DELTABESTON FELTED ASBESTOS INSULATION 


In terms of extra service ... and satisfied 
customers .. . it pays to use Deltabeston 
Appliance Lead Wire and Stove Wire. 
Exclusive Deltabeston features protect the 
usefulness of your product. 

Deltabeston . .. and only Deltabeston... 
is insulated with PURIFIED, FELTED AS- 
BESTOS. In appliances where severe heat 
conditions exist it is logical . . . and fore- 
sighted ... to specify Deltabeston. Through 


its use, you anticipate and eliminate a com- 
mon source of failure. 

Write for samples and information on 
Deltabeston Wire and Cable. Address Sec- 
tion Y-893, Appliance and Merchandise 
Department, General Electric Company, 
Bridgeport, Connecticut. 

Deltabeston Wire and Cable is distrib- 
uted nationally by G-E Merchandise Dis- 
tributors and the Graybar Electric Co. 


GENERAL @ ELECTRIC 


DELTABESTON WIRE AND CABLE 


APPLIANCE AND MERCHANDISE DEPARTMENT, GENERAL ELECTRIC COMPANY, BRIDGEPORT, CONNECTICUT 
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THE REASON 
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CORROSION 


FREE BOOK ON ANODES 
TELLS THE STORY. SEND 
FOR YOUR COPY TODAY. 


THE SEYMOUR MANUFACTURING CO. 
49 FRANKLIN ST., SEYMOUR, CONN. 


NICKEL ANODES 
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... FOR PHOSPHOR BRONZE OR 
NICKEL SILVER 


Right now you may be faced with either one or both of these problems: 1.—You may 
have an idea that by means of a change in the grain structure, alloy or temper of the 
phosphor bronze or nickel silver you are now using, the performance of a certain part, or 
the working qualities of the metal itself could be improved. This involves a change 
in your present specifications. 2.—You may have decided to use one of these metals 
for the manufacture of a new part, or a part heretofore made of an entirely different 
metal. This necessitates the development of new specifications. In either case, the 
specifications must ensure that the resulting phosphor bronze or nickel silver possesses 
exactly those characteristics which would make it ideal for your particular purpose. 


To the job of developing the best possible phosphor bronze or nickel silver alloys for 
your individual needs, and of maintaining quality and uniformity on all succeeding orders, 
this Company brings the experience it has gained during more than 39 years’ specializa- 
tion in this field. We shall be pleased to review your present specifications or assist with 
the development of new ones covering your wrought phosphor bronze or nickel silver 
requirements. Samples of our metals will be furnished upon receipt of such information 
as will enable us to produce them for your specific needs. 


THE RIVERSIDE METAL COMPANY 


RIVERSIDE Burlington County NEW JERSEY 
NEW YORK @ HARTFORD @ CLEVELAND @ CHICAGO 


SHEET-STRIP 34 I AV | a 4 S I D | a demi 8 


PHOSPHOR BRONZE:NICKEL SILVER*BERYLLIUM COPPER 
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COMING _ Linking the electrical product products. Not only that, but 


with the power source. it meant new service standards, 
Appliance, commercial device new convenience and will 
or business machine service soon have revolutionized one 
will be no more satisfactory branch of the industry. 


than their every component 
part. A guide to attachment 
plugs, cords, connectors, 
switches, etc. 


What has been happening in 
plastics. Rapid progress with 
materials and processes bring 
the need, and opportunity, for 
Designing something new into another first-aid-to-the-user re- 
one of the oldest of electrical view. 














ALLOY DIE CASTINGS | 





Automotive * 
{ Radio « 


Electrical 
Small Tool e Toy 


EFFICIENCY PLUS APPEARANCE 
—Sells Small Tools 


‘‘Home owners represent a constantly growing market 


Machinery e Household Appliance e 


Hardware . Business Machine e 





parts not only saves in machining and assembly costs, 


for small tools—a market demanding not only effi- but also economically produces a fine surface finish 


ciency and durability—but appearance as well.’’ This 


statement, by the manufacturer of a popular line of 


that can be attractively lacquered to give the unit the 


maximum in sales appeal. 
power tools, sums up the reasons for the extensive 


use of ZINC Alloy Die Castings in this field. 

The router unit pictured here was selected as an 
example of the intelligent use of ZINC Alloy Die 
Castings in small tool manufacture. This unit, which 


Any commercial die caster can tell you about 
ZINC Alloy Die Castings and their possible application 
in your products—or write to this Company for addi- 


tional information. 


is interchangeable on several home workshop tools, 


THE NEW JERSEY ZINC CO. 
160 Front Street New York 


has a die cast motor bracket, spring return cap, 
assembly bracket and control wheel. Die casting these 


6 


'The Research was done, the Alloys were developed, and most Die Castings are specified with : 
HORSE HEAD SPECIAL (onesie) ZINC 
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Electronic Controls— 


WILL THEY BETTER YOUR PRODUCT? 


HAT well-developed and virtually wholly per- 

fected electronic tubes are the heart of today’s 

highly successful radio broadcast transmission 
and reception is well known. But this form of non- 
mechanical control of electrical energy has already 
gained many other uses. Perhaps it will be your prod- 
uct that will need electron tube controls for its better 
functioning in competitive tomorrow. 

So extensive has the development of these tubes al- 
ready become, and so wide is their field of application, 
that it is impossible within a limited space to treat of all 
of the types and the purposes. On the other hand, 
their present employment as compared with the possi- 
bilities for their further use, is still in but the pioneering 
state and the extension of application of electronic 
tubes is something which industry must anticipate. 


As generally employed, the electronic tube elements 
are sealed in a glass or metal enclosure. When de- 
signed for carrying heavy currents, the tubes are fre- 
quently surrounded by a water jacket to maintain low 
operating temperatures. Within the tube is an elect- 
rode, frequently in the form of an open filament of 
wire which, when heated, will emit free electrons. This 
electrode, the cathode, may be heated by the passage 
through it of an electric current or, as in some types, 
by a source of heat outside of the electrode itself. A 
second electrode, the anode, usually takes the form of 
a plate of metal or carbon which may present a flat 
surface opposite the cathode or it may be a cylindrical 
sheet which partly or wholly surrounds the cathode. 
Whatever form the anode may take, it is still referred 
to as the plate. For many purposes a third element is 





ELECTRICAL PRODUCT APPLICATIONS OF ELECTRONIC TUBES 


The: 


RECTIFIER TUBES 


Battery Charging Cable Testing 
Control Circuits Counters 
Dental Equipment 
Laboratories 
Lifting Magnets 
Magnetic Chucks 
Magnetic Separators Stroboscopes 
Magnetic Switches Timers 





CONTROL TUBES 


Current Measurement 
Current Amplification 
Motor Speed Control 
Remote Metering 


i 
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PHOTO-ELECTRIC TUBES 


Chemical Mixers 
Color Analyzers 


Limit Switches 
Mine Doors 


Color Recorders Paper Break Detectors 


Conveyors Paper Registers 
Counters Position Control 
Elevators Pyrometers 


Factory Light Control Register Cutters 




















Moving Picture Arcs 
Signal Apparatus 
Small de. Motors 
Telephones 

Trolley Systems 
Welders (Manual) 


Time Delay Relays 
Voltage Amplification 
Voltage Regulation 
Voltage Measurement 
Welders (Automatic) 
Wire Drawing 


Fire Protection 
Flag Switches 
Factory Doors 


Garage Doors 


Safety Devices 
Scales 
Scanners 


Signaling 


Smoke Density Indicators 






















Magnetic chuck—electronic tube rectifier unit speed- 
ing up parts production on a Taft-Pierce grinder. 


introduced into the tube. This, originally in the form 
of a small wire gridiron, is known as the grid although 
it may take the form of a cylindrical coil. When a 
grid is employed in connection with the anode and 
cathode the tube is classed as a triode. The purpose of 
the grid is to control the current passing between the 
anode and the cathode. For special purposes additional 
elements are added but most product and industrial 
applications may be accomplished by the use of either 
two- or three-element tubes. 

The tube itself may be exhausted to a high vacuum 
or it may be filled with a small amount of inert gas the 
nature of which is not changed by the electronic action 
within the tube. Argon, neon or helium may be used 
or the tube filled with mercury vapor. 


HILE electronic tubes may serve an almost 
unlimited number of purposes, their more gen- 
eral use is to be considered under three main classes 
of application: (1) For the rectification of alternating 


CATHODE 
FILAMENT 


mercury vapor 


GA/D 


ANODE 
PLATE 





Conventional representation of 
three-element electronic tube. 


VARIABLE 


RESIST; 
REACTANCE | _—_s 





Typical circuit for shift- 
ing phase of grid voltage. 
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to direct current, (2) For control of current flow, and, 
(3) For operation in response to light conditions and 
variations of intensity. 

In the following discussion typically standard tubes 
are used for illustration. It should be understood that 
the different types and makes, even when used for 
similar purposes, may be subject to considerable varia- 
tion in the details of construction and appearance. 


Current rectification—Since for many industrial ap- 
plications of electrical products the use of direct current 
is imperative, although the only service current avail- 
able may be alternating, the conventional method of 
transforming alternating to direct current by motor- 
generator set has been relied upon. But the develop- 
ment of electron tubes for rectification, as well as sev- 
eral other excellent methods, now permits such change 
in current without the employment of rotating ma- 
chinery. For many applications the use of the elec- 
tronic tube rectifier holds definite values. 

The simplest form of electronic rectification is ac- 
complished by the use of a two-element type of tube 
in which the cathode is in the form of a coiled filament 
and the anode in that of a flat plate. These elements 
are enclosed in a tube from which the air has been 
exhausted to a high degree of vacuum. For rectifica- 
tion of currents of but small capacity, a single tube 
may be provided with one cathode and two anodes, the 
intermittent flow from one or the other of the plates 
taking place alternately thus maintaining full-wave rec- 
tification. If gas filled tubes are used instead of those 
having a high vacuum, the space charge is neutralized 
by the ionization of the gas vapor resulting in a low 
voltage drop between the anode and the cathode. This 
reduces the heating of the tube so that a heavier cur- 
rent can be carried than by a vacuum tube of similar 
dimensions. 


Three-electrode, water-cooled, 
electron tube 
to control current flow. 


ANODE VOLTAGE 





How the electron tube, through grid 
voltage variations, controls current. 
Section-lined portions indicate periods 
during which tube is conducting current. 
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Rectification tubes may also be employed for the con- 
version of direct into alternating current but up to the 
present their employment for this type of current con- 
version has not become very widely adopted in indus- 
trial products. 

For providing a source of direct current where alter- 
nating current only is available from the supply service, 
rectifiers are employed for an almost unlimited field of 
application. Here are some typical applications. 

The charging of storage batteries demands direct 
current and one of the earliest use of rectifiers was 
for charging radio batteries previous to the develop- 
ment of the batteryless radio receiver. At that time 
the current rectifying charger was a familiar household 
appliance. At present, as a household necessity, it is 
more generally used for charging the battery of the 
auto. By plugging in the rectifier at night, the battery 
is brought up to full charge. In industrial plants, rec- 
tifiers of a large capacity are used for charging the 
batteries of electric trucks and tractors. 

In many machine shops frequent use is made of 
magnetic chucks for holding steel or iron work in posi- 
tion while it is being machined. Such chucks require 
direct current which is readily supplied by the use of a 
small, self-contained rectifier. Such a rectifier, sup- 
plied with a single full-wave rectifying tube, when 
operated under average conditions, has a working life 
of a year to a year and a half and may then be easily 
replaced. In the larger capacities (600 to 1800 watts) 
two half-wave tubes are employed. 

The possibilities for use are limited only by the 
extent of the need for direct current. 


Current Control—In the two-tube rectifiers, above 
described, no internal provision is made for control 
of the current passing through the tubes, the voltage 
and amperage being determined by the design and con- 
struction of the particular tube and the values of the 
currents applied to them from the outside. Many pur- 
poses other than simple rectification may be accomp- 
lished with electronic tubes by the addition of provision 
for control of the current that passes through them. 

Such control is attained by the addition to the tube 
of a third element called the grid. The grid is placed 
between the anode and the cathode, generally occupy- 
ing a position closer to the filament than to the plate. 
Control by the grid is accomplished by what is known 
as the phase-shift method and, while many complica- 
tions may be introduced for refinement and differentia- 
tion of results, the general principle upon which the 
grid operates is as follows: 

Both the grid and the anode are supplied with alter- 
nating voltage and the control is effected by adjustment 
of the phase relation between these two elements. If 
both the grid and the anode are simultaneously positive 
the flow of current will occur as in the two-element 
tube. If, on the other hand, the grid is negatively 
charged the current flow will be decreased and if the 
grid is made sufficiently negative the current flow will 
be completely prevented. As flow from the plate to 
the cathode can start only when the grid is positive, 
the flow during each half-cycle of positive plate voltage 
may be varied by so shifting the phase relation of the 
grid that flow occurs only during a part of the half- 
cycle. By means of an inductance phase shifter, or by 
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Typical rectifying tube 


A.C. LINE 


TRANSFORMER 


D.CLOAD 





Essential elements of a full-wave rectifier 


Considering first the tube at the left of the ac 
companying diagram, designated as tube A. As soon 
as flow of current in the cathode filament has raised 
it to a temperature sufficient to provide electronic 
emanation, current can flow from the anode to the 
cathode but this flow will take place only when the 
anode is positive with respect to the filament. Since 
this occurs during but half of each cycle, the tube 
is operative but half of the time during which time 
direct current of a pulsating nature will flow to the 
leads. Such a phenomenon is known as half-wave 
rectification. 

If the tube B is also employed, with connections 
as shown in the diagram, current in this tube will 
flow from the anode to the cathode during the period 


when it is not flowing through the tube A. The 
direct current thus becomes more continuous due 
to the doubling of the pulsations. This provides 


what is known as full-wave rectification. This pul- 
sating current may be further smoothed out by the 
use, in the direct-current circuit, of condensers and 
reactors. 


a capacity-inductance-resistance bridge, this phase re- 
lation may be adjusted from fully in-phase, in which 
case the maximum amount of current will flow, to 180 
deg. lag in phase, in which case no aurrent will flow since 
the grid will then be negative at all times that the plate 
is positive. The wave shapes which are obtained by 
this shift in phase relation between the grid and the 
plate are shown in the accompanying graph in which A 
shows the wave form when the two elements are fully 
in phase and the curve E when they are nearly out of 
phase. The intermediate curves are wave forms for 
varying relations of phase. 

A simple method of securing phase shift is shown 
in the connections of the reactance-resistance bridge. A 
change in the value of either the resistance or the 
reactance will result in a shifting of the grid voltage. 
If, for the reactance, the coil of an ordinary alternat- 
ing-current solenoid is used, its reactance value may be 
varied by moving the plunger in and out. This move- 
ment of the plunger causes a shift of the grid voltage 
and therefore governs the output of the system. 

Tubes of this type may be used for handling control 
current directly or, where current capacities are to 
be handled in excess of the tube capacity, the tubes may 
be employed for the actuation of a relay having suit- 
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This photo-electric relay unit 
may be incorporated in a 
product as an operating unit 





able capacity to carry the operating current. Grid con- 
trolled tubes are also employed for either voltage or 
current amplification since small variations in grid cur- 
rent may be used to produce wide variations of tube 
outputs. 


ERE, far from complete, since new uses are con- 

tinually increasing, are some of the more com- 
monly employed applications of electronic tube current 
control. 

A typical application, that of motor control, would 
be that for a wire drawing machine where the speed of 
the driving motor is adjusted in response to changes 
in tension of the wire. This tension must be main- 
tained at a practically constant value as the diameter 
of the coil of wire on the reel increases and as the 
speed of the drawing machine may vary. In this ap- 
plication a solenoid armature is attached to a floating 
pulley which moves up or down as the tension of the 
wire under the pulley increases or decreases. A tube 
control which supplies power to the motor armature is 
thus caused to increase or decrease the voltage and 
therefore cause the motor to accelerate or decelerate in 
response to any tension of the wire. Since this re- 
sponse is almost instantaneous, a practically constant 
tension of the wire is maintained. 

Other methods of speed adjustment provide for the 
introduction of control tubes into the field circuit of di- 
rect-current motors whereby the field strength, and con- 
sequently the motor speed, may be maintained at a con- 
stant figure under varying load conditions, or the con- 
trol may be arranged to operate in response to the de- 
mands of other operating conditions to attain any de- 
sired speed variation. 

The application of electronic tubes is being widely 
employed in connection with automatic welding ma- 


or 
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Photo-electric smoke recording device and indi- 
cator, installed as a unit for stack gas control. 


How the photo-tube and its amplifying aux- 


GRID RESISTOR 
a 


A.C.SOURCE 
iliaries are arranged for a typical circuit. C/RCUIT 


CONTROLLED 





Light-sensitive photo-electric tubes of several forms. 


chines in which the welding current must be closely 
regulated as to the time during which it is allowed to 
flow and caused to cease to flow. In spot welding this 
intermittant flow of current is used to produce a series 
of welded spots, the distance separating them being 
regulated by electronic time control as related to the 
speed at which the work passes under the welding 
points. If these spots are sufficiently closely spaced 
they overlap and become merged into a uniformly 
welded line, thus producing seam welding. 

The operation of the timer is synchronously con- 
trolled from an alternating current source so that the 
time of current passing and not passing is expressed in 
cycles. Since the timer permits regulation by half- 
cycles, an extremely close and reliable regulation is ob- 
tainable and the use of electric welding in manufactur- 
ing has been extended by the use of electronic control to 
a point far beyond that which was ever attained when 
mechanical methods of regulation were depended upon. 

A general purpose timer which may be used for tim- 
ing repeat operations of die casting machines, machine 
tools, or any kind of processes requiring a fixed rela- 
tion of current on and current off periods, is provided 
by a timer employing a grid controlled vapor tube. In 
addition to a transformer to supply current of suitable 
voltage, there is a field pilot relay which makes and 
breaks the control circuit of the main magnetic con- 
tactor, a condenser, several fixed resistors and a small 
adjustable timing rheostat. 

The timing period is initiated by opening the contacts 
of a normally closed control switch. This operates the 
pilot relay of the timing device to close the main con- 
tactor of the controller and start the operation. The 
timing period is determined by the discharge of a con- 
denser on the grid of the electronic tube, through a 
variable resistor. At the end of the discharge period 
the pilot relay opens automatically, disconnecting the 
main magnetic contactor and the function is completed. 
The time period is dependent upon the setting of the 
variable resistor which can be adjusted to meet any 
time requirements by means of a timing dial. The ad- 
justment of this timer permits operation for periods of 

(Continued on p. 88) 
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Objectionable radio interference elimi- 
nated, starting improved for small motors and 
losses reduced on larger ones. These are 
sales features that designed-in condensers 
properly applied can add to your products. 
But which type of condenser, what size, 
how much capacity, what kind of inclosure 
is needed to obtain these advantages? 
How are condensers applied for greatest 
effectiveness at lowest cost? Here is an 
answer from twenty-six manufacturers. 


HREE principal functions can be performed by 
condensers in electrically operated products, each 
function intimately tied in with the design of the 

product. First, condensers—or capacitors, to use the 
term coming into more general use—can eliminate ob- 
jectionable radio interference caused by current inter- 
ruption. Second, capacitors for producing out-of-phase 
current for starting small single-phase motors can re- 
duce the starting current and increase the starting 
torque. Third, the low power factor of larger motors 
used in machine drives can be improved at the machine 
by capacitors, reducing power losses and out-of-phase 
currents. 

For each of these three functions, the most suitable 
type and size of capacitor is determined by the design 
of the product. In many designs this problem is left 
to the purchaser or user of the product, particularly as 
to radio interference elimination and power factor cor- 


rection. But should the correction of these conditions 

' be left to the user when designed-in capacitors cost 
less and generally are much more effective? For ex- 

ample, applying the best type and size of capacitor to 

: eliminate radio interference in a vacuum cleaner or an 

| oil burner can be effectively worked out by the designer 
with full knowledge and control over the cause of in- 

. terference. Once designed in, the correction is effec- 

. tive for all of the production. Leaving it to the user 

y to find the source of interference, and then purchase 

- and install a filter is, in general, expecting too much. 

. And the same thinking applies equally well to power 

a 

d 

e 

1. 

ie 

y FILTERING capacitors eliminate objectionable radio inter- 

: ference in electrical appliances and equipment. These 

I compact, low cost Solar units are provided with inclosures 

yt and terminal arrangements to meet varied built-in requirements 
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If You Build-In Condensers — 


factor correction in machine drives. At 
much less cost and greatly increased effec- 
tiveness, the designer can build in these ad- 
vantages and add features that will mean 
increased sales. 
No one type or size of capacitor offers a 
complete solution to all of these problems. 
The capacity needed ranges from 0.05 mfd. 
(microfarads) to 150 mfd; the value of the 
line voltage, time in use, temperature and 
possible effects of moisture determine the 
type of insulation needed and the method 
of sealing. Exposure, possible mechanical 
abuse, space limitations and cost determine 
the type of inclosure used. 
For eliminating radio interference, the 
capacity needed is relatively small, depend- 
ing largely on the character of the circuit interruptions. 
Since the radio frequency currents causing the dis- 
turbances are extremely small, the load on the capacitor 
usually is negligible. Therefore, the problem is largely 
one of selecting the proper value of capacity and the 
type of inclosure that gives adequate life at low cost. 

Radio disturbance may reach the radio set through 
the power supply from circuit interruptions in switches, 
thermostats, refrigerator *and oil burner controls, in 
motor starting switches or commutators. Small, high 
speed series or universal motors may be particularly 
bad offenders. Another type of radio interference 
may be caused by neon signs, oil burner ignition sys- 
tems, X-ray, violet ray and other high frequency 
equipment. Not only do these devices feed back inter- 
ference into the power line, but they also may radiate 
energy direct to the radio set. 

Interference that reaches the radio set through the 
power line may be eliminated at the source by one of 
two methods, depending on the way in which the cir- 
cuit interruptions occur. The first method is used 
when the undesirable radio noise is an occasional click 









































caused by a single impulse from a thermostat or switch. 
This interference can be eliminated by a small con- 
denser with a voltage rating higher than the line voltage 
and a capacity of about 0.1 mfd. It is connected in 
series with a resistance of about 500 to 1,000 ohms 
across the offending contact and effectively short cir- 
cuits the radio frequency impulse without affecting the 
operation of the switch or contact. 

When the disturbance set up by an appliance is 
caused by a rapid succession of current interruptions 
—by a motor commutator, for example—a filter is 
more effective than the first method. The filter sepa- 
rates the radio frequency currents from the line cur- 
rent, allowing the interfering currents to be grounded 
without affecting the operation of the motor. 

Although a separate capacitor is required for each 
power lead, the two condensers can be combined in one 
unit with a common ground connection. Where the 
ground used is the motor frame on which the capacitor 
is mounted, a metal inclosure for the condenser unit 
may be used for the ground connection. 

The capacity needed depends on the amount and 
frequency of the interfering current. For high speed 
series motors or where interrupted currents are rela- 
tively large, the capacity needed may require a large 
condenser unit. Equal effectiveness may be obtained 
at less cost with a smaller capacitor if small choke coils 
are inserted in the power leads. These coils offer little 
resistance to line current but help to keep the radio 
frequency currents from passing out on the line. For 
small series motors, the field coils themselves may be 
used as chokes to aid in eliminating interference. 

Filtering capacitors for most low power applications 
are paper insulated; capacities needed are from 0.05 to 
1.0 mfd. Smaller sizes are wax impregnated, and may 
be molded within a composition inclosure, or packaged 
and sealed in cardboard tubes or sheet metal cans. The 


ELECTROLYTIC capacitors increase starting torque and reduce 
starting current in split-phase motors. Recent improvements in the 


EVERE cases of radio 

interference require 
small choke coils in each 
power lead in addition 
to grounding condens- 
ers. General Electric 
builds such a self-con- 
tained unit (right) to 
silence oil burner inter- 
ference. Of the variety 
of interference eliminat- 
ing units (left) made by 
Soler, the upper right 
hand unit is designed to 
silence objectionable 
interference from elec- 
tric shavers. 


capacity of molded types is usually limited to about 0.2 
mid. Where service conditions are not severe, tubular 
paper condensers in capacities up to 1.0 mfd. may be 
inclosed in cardboard cylinders and sealed with wax. 

For better protection against physical damage and 
for better appearance, these tubular types are inclosed 
in metal cases with fiber end washers cemented or 
crimped in place. Drawn steel shells may also be used. 

Most filtering problems in appliances and fractional 
horsepower drives require a capacity no greater than 
1.0 mfd. If a higher capacity is needed, several con- 
denser sections may be connected in parallel and in- 
closed in a can. Larger capacities are readily obtain- 
able although their usual application is for split-phase 
motor starting or for power factor correction. 


F | JR split-phase motor starting, the function of the 
capacitor is quite different. Instead of serving as a 
filter, the capacitor is used to change the phase angle 
of the current in the starting winding. Therefore, it 
must handle a relatively large amount of power which 
requires not only a much larger capacity but also ade- 
quate means for dissipating the heat losses. 

The desired high capacity is usually obtained with 
an electrolytic condenser. This type was first developed 
for de. service in radio receivers where it was used be- 
cause of the small space required for a high capacity. 
hese first types had a liquid electrolyte in which a pre- 
pared aluminum foil plate was immersed. The dielec- 
tric was a thin oxide film on the foil. 

More recently, the development of a “dry” type using 
a paste electrolyte or an absorbent material saturated 
with liquid has simplified the application of these ca- 












‘dry” type have greatly reduced their size without impairing per- 
formance, as shown by these three Magnavox capacitors, all 100 mfd. 
capacity. The largest can has a gauze spacer to hold the electrolyte; 
a thin paper spacer in the center unit reduces the bulk; the smallest 
can only 13¢ in. in diameter and 3% in. high has etched foil plates. 












TERMINALS for electrolytic ca- 

pacitors can be designed to suit 
the application. Because the 
electrolyte is in contact with the 
metal can, the shell must be of the 
same material as the aluminum foil 
to prevent corrosion. Where an 
insulated unit is needed, Aerovox 
provides an impregnated card- 
board cover, with terminals in- 

closed if desirable. 

























Non-conducting film 


Split-phase motor 
two aluminum plates 


starting 


Capacitor-run Paper, liquid filled 


motors 


Power factor Paper, liquid filled 
correction 





MARCH, 1937 





T OROIDAL elec- 

trolytic capacitors 
designed by Mallory 
to fit over a drive 
shaft to save space. 


Where service con- 
ditions permit, a 
lower cost electro- 
lytic unit is available 
in an impregnated 
cardboard box. 
Tilton makes the one 
shown here. 


CAPACITORS FOR DESIGNED-IN SERVICE 
















TYPE OF CAPACITY 
FUNCTION INSULATION IN MFD. 
Radio interference Paper, wax filled 0.05 to 1.0 
elimination 


on | 
| 


2to 10 


1 to 50 





200 to 1,000 


35 to 150 | 290 volts ac. 
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pacitors. For ac. service, the capacitor has two similar 
foil electrodes, both covered with the oxide coating 
which forms the dielectric; the electrolyte then serves 
only as the conductor between the two plates. To pre- 
serve the electrolyte, the capacitor must be sealed. A 
vent covered with a thin rubber sheet is usually pro- 
vided to permit escape of vapor if the condenser fails. 
Since the electrolyte is in contact with the container, 
the can must be of aluminum to prevent electrolytic 
corrosion inside. If necessary, the container can be 
insulated from the electrolyte but this adds to the 
cost. More often it is preferrable to use an insulating 
mounting for the capacitor. Although the insulating 
oxide film is thin, it has such high dielectric strength 
that these capacitors can be used on ordinary line 
voltages. the film is so thin the capacity 
per unit area is much higher than can be obtained with 
other types of dielectrics. 


Because 


A further reduction both in 
size and cost has recently been made by etching the foil 
surfaces. This greatly increases the effective area. 

These capacitors are low in cost and give satisfactory 
service for motor starting, but they are not suitable for 
continuous operation on ac. This is because the dielec- 
tric film can not safely withstand temperatures greater 
than 135 deg. F. With such high capacity in a small 
space, losses in continuous service generate heat faster 
than it can be dissipated, so that continuous operation 
at line voltage on ac. will impair the condenser in a few 
minutes. Because of this limitation, electrolytic capaci- 
tors for motor starting are rated for intermittent serv- 


WORKING 


VOLTAGE SERVICE LIMITATIONS 


For severe interference conditions chokes must also 


be used. 


For intermittent service only. 


volts ac. 


Maximum of 90 


maximum 3-sec. loads per hour. 

165 to 880 Combined with an autotransformer for higher- 
volts ac. capacity requirements to save space. 

660 volts ac. | For higher capacities, additional units are con- 


maximum nected in parallel. 



























ice to withstand 3 sec. loads applied 20 times per hour. 
This is a conservative rating for most types since life 
tests usually show that a minimum life of several hun- 
dred thousand starts at 100 or more times per hour 
can expected. 

For capacitor-run motors where the condenser must 
be continuously in the circuit, paper insulated types 
are necessary. For the same capacity the bulk is much 
larger than for an electrolytic type but this disadvan- 
tage may be overcome by increasing the effective 
capacity with an auto-transformer. Although the com- 
bined space required by the transformer and paper- 
insulated condenser is usually larger and the cost higher 
than for an equivalent electrolytic capacitor, this com- 
bination makes possible an economical, compact 
capacitor-run motor with the advantages of improved 
power factor, higher efficiency and higher output. 
Since the starting capacity often is much higher than 
needed for the running condition, a centrifugal switch 
may be used to change transformer taps so that one 
capacitor serves for both running and starting. 

Better cooling and higher capacity in paper-insulated 
condensers is possible when the entire capacitor is not 
only impregnated but also immersed in oil. Most de- 
signs have in the past used a mineral oil. In some of 
the more recently developed types, the size of container 
for a given capacity has been reduced by using castor 
oil or a non-inflammable fluid, pentachlor diphenyl, 
designated by various trade names by different con- 
denser manufacturers. Because of the high dielectric 
constant and lower power losses of these two impreg- 
nating materials, greater compactness, minimized fire 
hazard and higher service temperatures are possible. 


OWER factor correction at the machine is conveniently 
accomplished with compact, sturdy, sealed heayy duty 
capacitors of which these Westinghouse units are typical. 
For continuous service these are paper insulated and im- 
pregnated with a non-inflammable liquid. Outlet terminals 
must be effectively sealed to prevent loss of liquid. 





MPREGNATED types for continuous high voltage service 
on dc. (above) made by Cornell-Dubilier. The Dumont 

electrolytic (left) for intermittent service on ac. is self healing 

should film failure occur under severe service conditions. 


For the same capacity under normal operating condi- 
tions, the pentachlor diphenyl capacitor is some smaller 
than the castor oil type, but where low service tempera- 
tures are encountered, the castor oil type is an advan- 
tage since it is less affected by changes in temperature. 


OR power factor correction at the machine, electro- 

lytic condensers in the forms available today are 
not suitable for continuous service on motor driven 
equipment. For long life under continuous operation 
in industrial service power factor correction requires 
the same types of paper-insulated condensers used for 
capacitor-run motors. To prevent possible leakage of 
the impregnating fluid the metal container is sealed. 
When the capacity needed is greater than 50 mfd., ad- 
ditional sections are connected in parallel. Because 
losses are small in comparison to the radiating surface, 
high service temperatures have little effect on these in- 
dustrial capacitors other than to slightly increase the 
capacity. The proper size of capacitor needed depends 
on the amount of correction desired and the load. With 
these factors established for a given motor drive the 
capacity needed can be readily found from charts pre- 
pared by condenser manufacturers. 
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As the Editor Sees It— 


T IS not, perhaps, too 
Electronic Controls | much to anticipate 
that in the future all 
a Vital New Factor circuit interruption and 
adjustments of speed 
and output of electrical products may be se- 
cured with electron tubes. Not that this is a pos- 
sible reality of today, for it is not. But progress 
in this field has been so rapid, and resourceful en- 
gineers are developing so many new applications for 
electron tubes, that it is indeed worthwhile for the 
alert maker of electrical products to consider the 
facts about such equipment. 

Today, as indicated in our article in this issue, 
electronic controls are being successfully applied 
under many diverse conditions to furnish sources 
of direct current (without the intermediacy of motor 
generator sets), control flow of energy to motors 
(without the use of mechanical devices) and to 
start and stop process operations and similar func- 
tions (through their sensitivity, in certain forms, 
to changes in light intensity at specific points). 
These electronic controls bring reliable, closely ad- 
justable, long-life service with notable flexibility. 
They offer some characteristics not obtainable by 
other and more familiar means. 

Tomorrow, who knows? But today electronic 
controls offer much to the alert electrical product 
manufacturer and it is a pleasure to present our sur- 
vey of this field at this time. 


NE OF the most 
“Sanity” in Design— stimulating dis- 


cussions to have been 
Just What is it? offered on the subject 


of design (meaning 
here design for appearance) and _ engineering 
(meaning the handling of technical details of 
electrification, materials and function) is that by 
Mr. Trotter in this issue. 

When fantastic elaborations of outlines and sur- 
faces are incorporated in the final product it is ap- 
parent that a proper co-ordination of design and 
engineering has not been obtained. When a highly 
efficient machine is unattractive to the eye and lacks 
smooth, safe, working areas it indicates a lack of 
appreciation of an important movement in the crea- 
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tion of the products of today. Between those two 
extremes presumably lies the realm of what Mr. 
Trotter has called “sanity”’. 

It would seem that if all those responsible for the 
creation of new products were to key their activities 
to the essential function to be performed by the 
product, letting questions of both appearance and 
technical accomplishment stand or fall by that prin- 
ciple, then there would be fewer errors on both sides 
toward which sincere and earnest designers and en- 
gineers might take exception. 


A CCORDING to 
Installment Sales the National Re- 
tail Drygoods Associa- 

Up 33 Per Cent tion installment sales, 

influenced by increas- 
ing public interest in home furnishings merchan- 
dise, registered a gain of 33 per cent in 1936 
over 1935. Fundamentally, this meant more busi- 
ness for American industry than would have been 
gained if installment sales had not been vigorously 
pushed in the merchandising of consumer goods 
during the past year. 

Whether or not large increases in installment sales 
is a constructive and helpful sign, in the ultimate 
sense, is open to question. There are those who hold 
installment buying to have been a major contribut- 
ing factor toward the 1929 crash. There are those 
who foresee installment buying as constituting a 
hazard to continued progress toward a broader pros- 
perity. When, and if, installment buying anticipates 
consumer income sufficiently far ahead and in such 
volume as to create a curb on real purchasing power 
then, surely, it offers a serious business deterrent in 
the event of even minor fluctuations in the business 
cycle. 

If we are to have stabilized prosperity, without 
such alternate advances and retardations as would 
be emphasized by, for example, excessive install- 
ment business, then there is nothing about which 
to be concerned. Thus far, however, stabilized pros- 
perity has yet to be achieved by the human race so 
thoughtful executives may well consider the ulti- 
mate result of the present trend in installment sales 
and, more imporant yet, their relationships and that 
of their organizations to it. 
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BEST DESIGN OF THE MONTH 


EGMONT ARENS 


design consultant to Hobart Manufacturing, Dayton 
Scales, Great Atlantic & Pacific Tea, Jenkins Bros., 
Charles Briddell, etc., etc., selects this Westing- 


house Emperor range for citation, 


BECAUSE 


‘| consider it a beautiful example of consumer 
engineering. This range, as designed, is the culmine- 
tion of a number of years of consumer research as 
regards kitchen practice on the part of the average 
American woman. The design was the result of 
first hand interviews with thousands of individual 
women in their homes, and in addition household 
economists and domestic science experts in colleges 
and women's magazines were consulted to determine 
what women really wanted, and ought to have, in a 
range. All dimensions were determined by human 
usage the height of the top, the depth of the ovens, 
the size of the doors, the position of the controls. 
All surfaces were insulated against possible burns. 
The handles and controls were designed to fit grace- 
fully into milady’s hands. As a result this is a 
machine for cooking that is eminently easy to use 
and pleasant to operate. 


‘Designer Russell has done a beautiful job in design 
amalgamation—that is, pulling together a number of 
diversified functional units within a single design 
element. Across the top is a metal unit with two glass 
wings which serves as (1) clock, (2) minute minder, 
with controls, and (3) the translucent wings give 
platform lighting that is both decorative and efficient. 
Below this are two escutcheon plates that balance 
each other, which include not only the control 
knobs and switches, but also act as oven vents. 
Each switch is a two-in-one device that both turns 
on the electricity, and controls its temperature. 


a cleaning up of all working surfaces of the range. 


“The result of this series of design amalgamations is 


In fact such a clean sweep was made of spotty 
gadgets that someone seems to have thought it neces- 
sary to add on two vertical chromium strips under 
the name plate—probably as a concession to popu- 
lar taste. This latter—a minor flaw—is the only 
false note on the entire range but perhaps may be 
an essential to quick sales. 


“Color treatment is the most outstanding part of the 
design job. The body of the range is in white 
enamel. The escutcheon plates and other metal 
parts are a combination of warm gray and bright 
silver chrome highlights. The control knobs and 
doors handles are of pearl gray plastic. A very 
slight touch of carmine red is used on the small front 
name-plate and in the lettering on the switch knob. 


“This treatment is pleasing beyond all kitchen color 
combinations | have seen for the warm gray is exceed- 
ingly handsome against the white of the range, and 
being neutral will fit into any kitchen color scheme. 
The restrained use of red spotting is to be com- 
mended, as against the usual practice of too generous 
use of high vibration colors. The gray background 
tone on the metal parts has been obtained by a new 
method of sand blasting silver chrome and lacquer- 
ing, which gives a finish that harmonizes beautifully 
with the pearl gray of the plastic parts.” 







































1+1+1+1= 
BECAUSE 
FUNCTION 


HAT design engineers have wholeheartedly ac- 

cepted the built-in idea for the electrical units 

of drive and control incorporated in modern ma- 
chine tools, and other heavy-duty electrically-energized 
products, is no longer news to those familiar with the 
field. They know that not only advantages, but bene- 
fits so demonstrable as to constitute veritable necessi- 
ties, dictate that newer approach of the design en- 
gineer. There are, however, many things to be learned 
from a study of certain current designs, especially 
against the background of what was considered good 
practice some five or six years ago. 
“built in,” 


The phrase, 
does not mean only those applications of 
motors and control made especially for particular ma- 
chines and suitable only for such uses. Many manu- 
facturers of machine tools, in fact, deliberately avoid 


Just as remarkable in performance 

progress as in appearance improve- 
ment these two presses offer good 
examples of the advances being made 


+ MOTOR + CONTROL +] “A! 


the use of special motors. They confine their applica- 
tions to “standard”? motors wherever possible on the 
ground that replacements or repairs are more readily 
made and with less delay when such motors are used, 
thus making the machine more acceptable to the pur- 
chaser. Thus, even the practice of enclosing important 
motors within the housing of machines has been aban- 
doned in some instances, although it may contribute to 
cleaner external appearance and to economy in floor 
space. This is come about, partly because purchasers 
often specify a particular make and type of motor 
which does not fit readily into the space available and 
partly because the user will generally favor an acces- 
sible location where servicing may most easily be given 
attention. The matter of adequate ventilation is always 
an important consideration also and enclosed locations 


in heavy equipment design. Older 
design (left); most recent (right); with- 
out enclosure (center). 
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APPEARANCE 
= ELECTRICAL PRODUCT 


may not always favor full and adequate ventilation, al- 
though they can be made entirely satisfactory in many 
instances. 

Appearance which is “cleaner” and better in other 
respects is, however, being sought most earnestly and 
when it is best accomplished by an enclosure of some 
kind, a form which is readily removed and which pro- 
vides good ventilation when in place often offers de- 
cided advantages. It is still possible to find new 
models of machine tools, however, in which good gen- 
eral lines have been sought in the basic design only to 
be marred in appearance by “drapings” of: BX or other 
flexible tubing or by control boxes and other equipment 
which are “stuck on” after the design is completed. 
It is not always easy to avoid such occurrences, be- 
cause of the diversity of equipment sometimes required, 
but when they can be foreseen, adequate provision for 
them can often be made by proper forethought and 
without undue sacrifice in accessibility as well with 
much improved appearance. 

At least one machine tool maker, whose machines 
are of a type usually drenched with coolants (some- 
times of a corrosive nature) and the working parts of 
which are continually splashed with lubricants, has 
provided cast-in ducts for all wiring and is avoiding 
types with corrodible metal coverings and with rubber 
insulation, which would be affected by oil, in favor of 
wires insulated with cambric impregnated with syn- 
thetic resins which are resistant to oil and to chemical 
deterioration. This construction results not only in a 
clean appearance, with little or no exposed wiring or ex- 
posed tubing therefor, but in freedom from electrical 
troubles formerly experienced with more conventional 
arrangements. 

Among the major advantages of built-in electrical 
equipment is of course, the simplification in mechanical 
parts, including the limiting of such items as clutches, 
gearing and chains, belting, levers, linkages and the 
like to the minimum permissible. Controls are often 
greatly simplified and frequently are centralized or 
otherwise rendered more accessible to the operator. 
Machines which are fully automatic, are easily made 
to shut down when stock being machined is exhausted 
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T HESE machines were both developed for 


the same service by the same manufac- 

turer but better design (only one motor 

used) reduced belt lengths, shortened drive 

shafts, improved control and brought built-in 
lighting 


or when an impending breakage of tools or some part 
of the machine might occur were not the electrical 
safety device installed. The operator of a group of 
such machines is sometimes signaled by an automatic 
pilot light when the machine has stopped or needs his 
attention. This makes for safety and economy. 















An important factor influencing the more extensive 


use of separate motor drives for several shafts on some 
machines is the present availability of dynamically 
balanced motors which minimize vibration, and pro- 
mote accuracy in the product turned out. Credit must 
also be given for improved controls with contacts which 
sive long service without attention and with other 
elements yielding prolonged and relatively trouble-free 
service. Specific examples here cited illustrate many 
of the foregoing points and others which are deserving 
of note. 

The Farrel-Birmingham roll grinding machine, illus- 
strated, is an excellent example of modern construction 
with numerous built-in electrical units. This is a large 
machine extensively used for grinding rolls such as 
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D RODUCTION tools may not be made to 

meet the problematical esthetic sense of 
the workman or even to improve the appear- 
ance of the plant in which they are used 
but, assuredly, the object of the maker is to 
please the potential and actual purchaser. 
So it is again a fair question “Which one 

would you buy?” 





are widely employed in working metals and many other 
products. It accommodates rolls up to 60 in. in 
diameter and 20 ft. in length. It is regularly equipped 
with no less than seven motors varying from 40 hp. 
down to fractional horsepower sizes. An eighth motor 
is sometimes supplied. The largest motor drives the 


\X/ HICH of these plain hydraulic grinders 

would any potential customer buy? 

Further refinements will always occur in 

any field but the appearance of this newer 

grinder foretells its improved performance 
and greater usefulness. 
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Sanat expediency to unit design. 
large roll-grinding machine offers 


This 


of 


remarkable contrast between two design 


eras. As it was (below): as it is 


grinding wheel, through multiple V-type belts and is 
a variable-speed DC type. The headstock is driven by 
a 20 hp. motor, also through V-belts. 
motors are smaller sizes for carriage traverse, wheel 
feed, coolant pump and two oil pumps. 


The remaining 


Power rails 
and collector shoes are shown exposed, but are covered, 
of course, when the machine is in service. 

Nearly all the controls for this machine are fully 
electrical and all are within easy reach of the operator 
The 
This backs against a 
control cabinet which contains the required switches, 
field and overload relays, breaking and accelerating 
contactors, dynamic braking resistors and the like. 


who sits in the center of the machine, as shown. 
main control panel is at his right. 


These, in combination with rheostats back of the con- 
trol panel, the push buttons on the panel and one on 
the wheel head at the operators left, and the necessary 
limit switches, effect the complete electrical control 
of the machine. 

All this is in marked contrast to an earlier model of 
Although 
this machine involved several motors, these had sepa- 


the same make of machine, also as shown. 


rate control boxes and there were required several 
levers and hand wheels for effecting complete control 
of the machine. There is much less gearing in the 
new machine and the operator controls the entire ma- 
chine from one point. 

A different type of machine built by the same com- 
pany is the well designed press shown both with cover 
removed and in its housing, which covers the motor and 
other operating mechanism. In this, as in some of the 
other makes of presses recently designed, a self-con- 
tained operating mechanism is employed. This con- 
sists of a variable-stroke hydraulic pump direct driven 
by an electric motor, which is started and stopped by 
a push-button switch. The only other control re- 
quired is the hydraulic valve to the right of the platen. 
In most designs of this type, the motor runs continu- 
ously, but as the pressure reaches its maximum, the 
pump stroke automatically is reduced to zero, and in 
effect the motor merely runs idle except for such fric- 
tion as may be involved. This makes for simplicity in 
the electrical control, but involves a somewhat expensive 
pump. The press is, however, a good example of a 
modern built-in design. 

This press when compared with a conventional press 
shows well the basic shift in design thinking. The 
older form of press had no electrical equipment of any 
kind, was not self contained, but arranged for opera- 
tion from an external hydraulic system. Although the 
presses may be used for the same or similar purposes, 
each has its own field of application. The self-con- 
tained type, however, forms an independent unit and 
does not need to be connected to any external hydraulic 
system. 
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(above). 





























An excellent example of a cleanly-designed and fully 
automatic machine in which all electric units are built 
in is the New Britain-Gridley Model 61 screw ma- 
chine. Here the main driving motor was originally 
inside the frame of the machine, but it has since been 
found that purchasers prefer an outside location, hence 
the motor is now located on an outside bracket, as 
shown. Below it is a small motor, not seen in the ex- 
ternal view, which drives a ventilating fan arranged 
to keep the oil and interior of the machine cool. There 
is also a direct driven oil pump with its own motor. 
The control unit is in the small box on top of the 
machine. This has three buttons marked “start,” 
“stop” and “feed.” When the “start” button is pressed, 
the machine itself does not start, but only the oil pump. 
As soon as the pump builds up a pressure of 15 Ib. 
per sq. in., a pressure control switch is thrown auto- 
matically and the machine starts, but if the oil filter, 
which is on the pump suction, is clogged so that oil 
does not feed, the machine will not run until the filter 
is cleaned, hence the machine can be operated only 
when there is oil pressure and when the oil is being 
properly filtered 

There is also an automatic switch inside the machine 
so placed that if the bar stock used in the machine is 
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so short that it might loosen in the chuck and possibly 
break the tools, the machine stops automatically and a 
pilot light on top of the control box lights, showing the 
attendant, who may handle a battery of several ma- 
chines, that a new bar of stock must be supplied. By 
pressing the “feed” button and holding it down, the 
operator can put the machine through one cycle, if the 
remaining bar end is of sufficient length to form a 
full piece, but he must reload with a new bar before the 
machine will resume its normal automatic cycle. This 
machine has no exposed wires or flexible tubes for them 
except for a quite short length of straight tube at the 
driving motor. All wires are concealed in channels 
cast in the frame for the purpose, but readily accessible 
by removal of plates, should access to them be desired. 
All mechanical parts of the machine, except work 
chucks and tool holders, which are necessarily exposed, 
are well enclosed but by sheet metal covers which make 
them readily accessible but form a tight enclosure pre- 
venting overflow of the oil splash provided. This is in 
marked contrast to older models which had many ex- 
posed parts, a great amount of external oil piping and 
external wiring. The improved appearance and gen- 
erally better design of the later model with built in elec- 
trical equipment is apparent at a glance. 

Another example of an improved machine tool, this 
one with three built-in motors, is that of a Landis Tool 
Company plain hydraulic grinder. One motor drives 
the work, and a second drives the grinding wheel. Un- 
der a removable cover is a third motor to drive a pair 
of pumps arranged in tandem. This machine may be 
compared with an older machine sold up to 1931 which 
had only one motor, arranged to drive the wheel, the 
water and oil pumps through a belt with idler and to 
operate a third drive to the front of the machine for 
revolving the work. Use of separate motors avoids 
the need for speed changes and other supplementary 
driving means. 

Study of recent and old designs of Reed-Prentice 
vertical milling and die sinking machines where a single 
motor is employed shows that in the older design it was 
mounted on the base of the machine to drive by a long 
right-angle belt the spindle and by a shorter belt the 
table-feed pulley, whereas in the later design a vertical 


ae 






ST ie: T 


REDUCED complexity, increased efficiency 
and better production accuracy accom- 
panied this change in design thinking. 


flange-mounted motor is set over the column of the ma- 
chine driving by short V-belt to the spindle and by 
shaft to the gear box for table feed. Controls are 
centered in a single box at the side of the machine with 
a start and stop button close to the operator’s hand. 
Adjustable lamps for work illumination are also pro- 
vided. In a still later design of milling machine of the 
same make, the control box is built into the column and 
a separate motor, controlled from a separate unit ad- 
jacent to the table and having suitable means for oper- 
ating limit switches within it, is provided. The motor 
is stopped, using magnetic braking and reversed for 
table return. Its use simplifies the machine consider- 
ably and eliminates several mechanical elements. 

Improvement in the design of welding machines is 
quite apparent from the illustrations of two models of 
Lincoln welders. Appearance has not only greatly im- 
proved by the more compact “built-in” design, but the 
latter, though more compact, has a 60 per cent higher 
capacity. Controls for the motor and generator, which 
comprise a current-regulating switch, polarity reversing 
switch, safety push button for starting and generator 
field rheostat are mounted in the steel cabinet. This 
also contains a combination volt-ammeter and an across- 
the-line magnetic motor starter affording overload and 
no-voltage protection. When the reversible voltage 
control lever is placed in neutral position, current gen- 
eration is stopped without shutting down the machine. 
Two control knobs permit of control of open-circuit 
voltage and welding current independently. The over- 
load protection has a time limit device which permits 
of using full motor capacity. 

Illustrations of the trend toward built-in electrical 
units might be multiplied almost indefinitely, but the 
examples cited set forth the advantages of this type 
of construction well enough to meet present require- 
ments. Although some of the newer designs shown 
present a somewhat “cluttered” appearance which 
might be avoided by following leads set by artists with 
special training in industrial design, there is an evident 
improvement in this regard when the older and newer 
designs are compared. Further improvement in this 
regard may be expected and is certainly in keeping with 
the general idea of using built-in electrical units to 
best advantage. 
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—but not to 


The other day we heard a shop man 
whistling that old favorite, “Tip- 
perary; yet it wasn’t because he was 
a long way from topnotch punchings. 

No, indeed, he was whistling 
and happy 
because he was getting just what he 
wanted from Armco Electrical Sheet 


because he was happy 





Steel—smooth production-flow. 
Punchings were coming consist- 
ently flat; stacking and assembly 
were moving fast; and he was getting 
mighty fine operation reports from 
his customers. What more could an 
electrical manufacturing man want? 













good punchings 


This is the sort of performance we 
can help you reach, once we know 
your requirements. Motors, trans- 


formers, generators—there is a cor- 
rect grade of Armco Electrical Sheet 
Steel for your most critical need. 
Write us when next you are in the 
market. The American Rolling Mill 
Company, Executive Offices: 361 
Curtis Street, Middletown, Ohio. 














New Designs 


To meet and create new markets as 
well as to hold old ones the electrical 
manufacturer must and does keep 
alert in the use of new and better 
engineering, appearance, materials 


and service. 
| 
1 
| 
a 









E 
light-weight aluminum 
this new tool is primarily 
for cutting hardened putty 
from window sashes. Its 
geared-down cutter is 
just as effective with wall 
board, plywood, tile, etc. 






















Remarkable im- 
provement in the 
ten-key calculating 
machine field. 
Space occupied 
only that of stand- 
ard letterhead. 
Housed in pressed 


steel. 


Trim and neat, 
this battery re- 
activator is for 
charging those 
cells used in 
electrical hear- 
ing aids. Red 
signal flashes 
when unit is 
in use. 


Electri: 
Switch 


ncased in gleaming, 


Lawrence Tool 


Styled in plastics for the 
modern home. Wherever 
accurate interval timing 
is important this new 
electric time meter 
equipped with an easily 
regulated buzzer signal 
will serve. 


General Plastics 


Here is the Coldspot 
refrigerator for 1937. 
Raymond Loewy de- 
sign. Another re- 
freshing departure 
in a thoroughly well- 
worked field. 


This ivory-colored, 
urea formaldehvde 
plastic housing has 
been created for the 
Remler Radio by 
Harold Van Doren. 


Sears, Roebuck 














Of refreshing sim- 
plicity of appear- 
ance and operation 
this new Teletalk 
provides two-way or 
one-way communi- 
cation from multi- 
ple stations. Push 
the lever down to 
talk, release it to 
listen. Pilot light 
indicates operation. 


Webster Electric 
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Harold Van Doren 


Novel Applications 


New uses for electrical energy are 
saaleanr sachin teamaiineabvad continually being developed. In 
variations in voltage, of every field the electrical way is 
condition of electrodes or becoming the way. The spread of 


in thickness of work being 


Automatically timed for 


done. This resistance electrical manufacturing marks con- 
tinued advances in product progress. 


welder has a maximum pro- 
duction capacity per hour 
of 2000 welds 


No more frozen or soured milk on 
the door step. Provided with a 40 
watt lamp this all-metal heat- 
insulated cabinet guarantees the 
condition of milk deliveries. 


mt 


Armglo 


Alan L. Beck et 


Bausch & Lomb 
Counting dust particles is be- 
coming a matter of importance 
to industry, largely in the pre- 
vention of occupational diseases. 
This special microscope with 
built-in illumination marks a 
distinct technical advance. 
Sundt 


Motion for attention. Products displayed Enginzering 


on this revolving turntable (variable speed 

up to 10 rpm.) catch the buyers’ eyes in 

counter and window displays. Calibrated 
dial control of speed. 


Miniature to be sure. But this 

smartly styled electric water heater 

serves small-quantity use superbly 
well. Capacity 1 gallon. 


Both the electric and 
the hydraulic way 
have been combined 
in this new riveter. 
Trigger switch con- 
trol of motor driven 
primary pump builds 
up operating pressure 
to 20 tons. 


With a floating block 
which ensures perfect 
reciprocating action in 
sanding, this new fin- 
ishing aid is applicable 
to curved or flat sur- 
faces of metal, wood, 
composition, leather, 
marble, etc., etc. Mo- 
tor driven, of course. 


. " _ Hanna 
Sterling Products Engineering 
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Vacuum impregnation ca 


. Aan exjaensive precaution 














THE vacuum impreg- Crocker-Wheeler uses 


nation process is not the vacuum impregna- 
used generally in the tion process. This is 
construction of motors one of the reasons why 
because it is an expen- Crocker-Wheeler mo- 


tors last so long on the 


job. 


sive process requiring 
very expensive equip- 
ment. Yet it is the only 
process which offers 
the assurance that all 
parts of the winding of 
an induction motor will 


be thoroughly insulated. 


CROCKER-WHEELER ELECTRIC MFG. COMPANY 
Main Office and Works: AMPERE, N. J. 


Sales Offices in principal cities 





° E 
Trane watt 
Meare 


EXCELLENT ENGINEERING 
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Nema News 





Major developments of the past month of the 
National Electrical Manufacturers Association 


F. R. Fishback, President W. J. Donald, Managing Director 
155 East 44th Street, New York, N. Y. 





TTENDING Nema’s annual mid-winter confer- 

ence at the Waldorf-Astoria Hotel in New York 
during the week of February 14 to 19 were more than 
300 members and guests. The program of activities 
was characteristic of this mid-winter meeting of Nema 
in that the concentration of activity was upon section, 
group and committee meetings, all closed sessions. 
There was one policies division meeting which was 
also a closed session. At the annual banquet on Feb- 
ruary 18th there were numerous professional enter- 
tainment and theatrical presentations; there were no 
speeches or addresses made. Total of section, group 
and committee meetings taking place during the week 
of the conference was more than 100. 


OLLOWING the example of the motor and gener- 

ator section and the industrial control section, the 
fuse section has found it desirable to arrange its mem- 
bership in voting classification groups, each group cov- 
ering a specific product. The chief purpose of this 
grouping is to obtain a more accurate vote of the mem- 
bership on questions which are of concern to some 
but not all of the section members, especially on stand- 
ards for the products. 

Under the procedure formerly followed, standards 
for a product were submitted to vote of the entire Sec- 
tion membership, and the votes of those who failed to 
reply because they had no interest in the product were 
counted as affirmative votes. This resulted in the pos- 
sibility that a standard might be adopted which would 
be unacceptable to a majority of the manufacturers of 
that particular product. Under the new procedure, the 
results of the ballot will be determined only by the 
vote of those companies who manufacture the product. 
Matters of general interest to all members of the Sec- 
tion—regardless of the products they make—and all 
subjects not included in one of the voting classifica- 
tions are referred to the entire Section membership. 





XTENDING its service to the consumer and the 

manufacturer in the standardization field, Nema 
announces the release of two new publications: The 
attachment plug standards, pub. 36-40 and the oil cir- 
cuit breaker standards, pub. 36-38. The information 
covers the manufacture and test of caps, bodies, re- 
ceptacles and connectors. Development of the attach- 
ment plug standards represents years of work on the 
part of the members dealing with that product. This 
is the first time since the 1928 apparatus standards 
that Nema has published these standards. 

Approval has also been given to the following new 
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or revised standards: Test code for mechanically op- 
erated household refrigerators containing general test 
conditions, no load test, ice making test. Fourteen 
changes were made to bring the standards of the in- 
dustrial control section in line with more recent prac- 
tices covering: Enclosures, overload protection, resis- 
tor classification, horsepower and current ratings for 
contractors. Also, several of the standards were broad- 
ened in scope to make them apply to ac. as well as de. 

Standards for mining and industrial locomotives 
which appear in the 1928 edition of the Nema appa- 
ratus standards were completely rewritten. In the oil 
circuit breaker group, revisions were made in the stand- 
ard steps of interrupting capacity, and ampere rating 
and short time rating. The rubber power cable sec- 
tion made revisions in methods of controlled ozone re- 
sistance testing, and the standards for insulation thick- 
ness for cable used on de. circuits. Flatiron weight was 
defined by the domestic appliance section. 


HE week of May 17 has been decided upon by the 

board of governors as the date for the spring meet- 
ing. The Homestead at Hot Springs, Virginia, has 
again been chosen as the place. 


 gammcree of the three standing committees 
and thirty-three special committees for 1937 were 
listed in a recent 8-page publication obtainable from 
Nema headquarters. 


ONTAINING all details of promoting adequate 

wiring in the residential field, the first draft of 
the Plan Book, the basic document of the national ade- 
quate wiring promotion committee, was considered at a 
recent meeting held at Nema Headquarters. In addi- 
tion to members of the Nema adequate wiring promo- 
tion committee, of which G. C. Thomas, Jr., is chairman, 
those joining in the discussion included representatives 
of three other national associations in the electrical in- 
dustry and several others whose experience especially 
qualifies them to assist in the development of the plan. 


CCEPTING a position in the Utility Division of 

the Kelvinator Corporation, R. E. Barnes has re- 
signed as manager of the national kitchen modernizing 
bureau, a position he held since this bureau was or- 
ganized. H. L. Martin, field representative of the bu- 
reau, has been appointed acting manager. 






































NEW PARTS, EQUIPMENT, MATERIALS. | 





Progress in the development of improved electrical 
products rests largely upon the cumulative efforts of 
many organizations. New motors, new controls, 
new relays. Better materials and finishes. Improved 
speed reduction units. Contacts for better service. 
Upon such things, carefully selected for designing- 
in the final product does improvement for better 
sales appeal and greater user satisfaction depend. 





POWER AMPLIFIER CONTROL 


Compact, high power, constant impedance attenu- 
ator safely dissipates 25 watts. Detent-action 
switch selects 16 attenuetor values, prevents “‘in 
between’ switch position. Clarostat Mfg. Co., 
Inc., 285 North Sixth St., Brooklyn, N. Y. 


Moisture cannot 
reach vital parts of 
this transformer. In- 
sulation unaffected 
by hightemperatures. 
Mid-point grounded. 
Westinghouse Elec. 
& Mfg. Co., East 
Pittsburgh, Pa. 








WHERE VARIABLE SPEED IS NECESSARY 


Output sheft speed of this motorized unit is infinitely adjustable to a 
fractional rpm. at any time either before starting or while running. 
Smooth-running, quiet, free from vibration, runs in either direction. 


Lenney Machine Mfg. Co., Warren, Ohio. 
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FOR LONG LIFE LUMINOUS TUBE SIGNS 





BETTER CONTROLS 
IN LESS SPACE 


Small, economic- 
al relay for ac. 
service has large 
relay features of 
flexibility, de- 
pendability and 
quiet operation. 
Guardian Elec. 
Mfg. Co., 1627 
W. Walnut St., 
Chicago, Ill. 


COMMERCIAL REFRIGERATOR CONTROL 


High capacity electrical relay for heavy duty com- 
pressors; wide range and differential adjustments, 
with visible adjustment indicator for easier servic- 
Ranco, Inc., Columbus, Ohio. 
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FINISHES TO MAKE BETTER PRODUCTS 


SIMPLIFYING RANGE DESIGN 







































Complete combination control 
ready to be installed includes all 
switches, thermostats, signal lights 
and outlet. With one or two snap 
action oven thermostats, factory 
calibrated and adjusted. Silver 
contacts for trouble-free service. 
Saves design expense, simplifies 
mounting, saves labor, fewer parts 
to inventory, compact, improves 
appearance. Grayson Heat Con- 
trol, Ltd., Lynwood, Cal. 









o = 
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INSTRUMENT CONTROL 
TROUBLE-FREE PLUG FOR ELECTRIC APPLIANCES Positive action, sturdy, com- 
OLS pact switch with minimum 
Solidly constructed to with- current leakage between 
stand severe abuse. Elimi- contacts for two circuit 
nates returns and service service. Low contact re- 
calls from faulty contact. sistance. Shallcross Mfg. 
Allied Mercantile Co., Co., Collingdale, Pa. 


Irvington, N. J. 
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FOR HIGH FIDELITY SOUND SYSTEMS 








CONSTANT CAPACITY 


Intermediate 
frequency 
transformers 
with easily 
adjusted air 
dielectric 
condensers; 
capacity sett- 
ingunaffected 
by humidity. 
J. W. Miller 
Goo. bes 
Angeles, Cal. 





Self-energized permanent magnet fields 
eliminate hum, simplify design, reduce 
power requirements. Speakers for 
speech, above, or music, right, where 
quality performance is required. Cin- 
audagraph Corp., Stamford, Conn. 
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| NEW PARTS, EQUIPMENT, MATERIALS, |_| 





Each month upon these pages the editors pre- 
sent their quick, illustrated review of what is 
newthatelectrically-operatedappliances,com- 
mercial devices, business machines and ma- 
chine tools may be made better. Based, of 

course, upon those component parts that may 
i be designed in the complete product assembly. 





WHERE SPACE 





IS ATA 


Impregnated hermetically sealed capacitors for dc. 
PREMIUM service of greatly reduced size and weight made 
possible by a special impregnating meterial. Non- 
corrosive containers, in a variety of shapes and sizes. 


Cornell-Dubilier Corp., South Plainfield, N. J. 


DOUBLE-FILAMENT 
LAMP CONTROL 


Heavy duty switch for 
three-light lamps de- 
signed to carry 1250 
watts. Successively turns 
on low, high only, and 
both filaments. McGill 
Manufacturing Co., 
Valparaiso, Ind. 





FOR LONG LIFE SPLIT-PHASE MOTORS 


Rehealing design of this electrolytic motor 
starting capacitor keeps split-phase motors 
in service. Sealed in strong metal case. 
For intermittent starting service, improves 
power factor, decreases starting current, in- 
creases starting torque. Dumont Electric Co., 
| 514 Broadway, New York, N. Y. 





PROTECTION FOR SMALL MOTORS 


Thermal overload 
switch for frac- 
tional horse- 
power motors 
mounts on con- 
duit or terminal 
box on motor. 
Entirely self- 
contained, no 
links or plugs to 
replace. Auto- 
matic or manual 






CVO O90 000000% 





IMPROVED APPEARANCE FOR INDOOR SIGNS reset.  Tamper- 
proof bimetallic 
Attractive case for indoor luminous sign transformer element. General 
that harmonizes with finest modern _ interiors. Eiectric Co., 
Quickly and easily installed, transformer and wiring Schenectady, 
readily accessible when end covers are removed. N. Y. 


Jefferson Electric Co., Bellwood, Ill. 
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SENSITIVE POWER CONTROL 


Contact arm rides smoothly over flat wire 
windings in this 1 kw. rheostat giving 
close graduation of control. Vitreous 
enamelled, 12 in. diameter. Ohmite Mfg. 
Co., 4843 Flournoy St., Chicago, Ill. 


STREAMLINED 


Soft rubber plug 
for appliance 
cords. Practical, 
small, low cost, 
available in 
colors to match 
the product. 
Belden Mfg. Co., 
4689 West Van 
Buren St., Chi- 


cago, Ill. 





Compact, accurate and reliable 
line starters and contactors for 


small motors. Remote controlled, 
push button operation, overload 
protection, reversing and non- 
reversing for motors up to 1 hp. 
Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 
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FINISHES TO MAKE BETTER PRODUCTS 





TO CHECK MOTOR CONNECTIONS 


Pointer in either horizontal or vertical type of instrument, 
indicates polarity of magnetic field, tests for shorted or open 


coils and reversals in small ac. and dc. armatures. 


Instrument 


readily indicates relative magnetic density. R.E.S. Swam Co., 
111 York St., Hanover, Pa. 





FOR VOLTAGE 
ADJUSTMENT 


Inexpensive, com- 
pact, easily adjust- 
able voltage divider. 
Three rotary contacts 
each cover a third of 
the total resistance. 
Thumbscrew permits 
ready adjustment, 
then locks contact 
arm. General Radio 
Co., 30 State St., 
Cambridge A, Mass 


AND THERE ARE ALSO— 


HEAT RESISTANT PLASTIC. Improved 
thermosetting phenolic resin in liquid or 
powder form for bonding loose or woven 
asbestos friction materials giving the product 
a higher heat resistance, greater strength 
and more uniform coefficient of friction. 
Bonding material for fixed resistors, ground 
cork gaskets, or laminated tubing. General 
Plastics, Inc., North Tonawanda, N. Y. 


HIGH STRENGTH PERMANENT MAG- 
NETS. Regular production in a large scale 
manufacturing and test routine makes possible 
higher standards of control in melting, 
casting and heat-treatment of aluminum- 
nickel permanent magnet alloys. Production 
variations are greatly reduced; permissible 
designs are extended to shapes heretofore 
difficult or impossible to cast. Magnets 
obtainable solid throughout, free from sur- 





face defects, and uniform in structure and 
properties. Taylor-Wharton Iron & Steel 
Co., High Bridge, N. J. 


PRIMER FOR CHROMIUM. To make air- 
drying lacquer adhere to chromium and 
chromium plated surfaces, this new primer 
is applied to the metal surface by spraying 
or dipping after which the coating is baked. 
Primer is clear, adherent and provides an 
excellent foundation for any kind of lacquer 
enamel. Heat resistant, remains flexible, and 
permits engraving of finished surface. Primer 
also useful as a durable undercoat for finish- 
ing other metals. Maas & Waldstein Co., 
Newark, N. J. 


FILAMENT ALLOY. New high-resistance 
aluminum-nickel filament alloy with a high 
tensile strength when heated. Particularly 
suited for filaments in Q-volt radio tubes. 
Can be drawn to 0.001 in. diameter. 
Wilbur B. Driver Co., Newark, N. J. 




















AS PUBLISHED BY MANUFACTURERS 


OPPORTUNITIES FOR THE ALERT USERS OF MATERIALS, FINISHES 


PREFINISHED METAL 


New beauty, new economy, new 
profits with prefinished metals that 
eliminate plating and buffing opera- 
tions, give better finishes and faster 
production for electrical appliances 
and equipment. AMERICAN NI- 
Ask for 3-01. 


CKELOID Co. 


STARTING SWITCHES 


Improve the performance and re- 
liability of oil burners, refrigerators, 
small motor appliances, electric tools 
and heaters. Wide variety of en- 
closed switches or separate units for 
built-in installations. Durable, 
sturdy mechanisms ; quick make and 
quick make; smooth, easy, positive 
action. Arrow Etectric Division. 
Ask for 3-02. 


BALL BEARINGS 


Engineering data for guidance in 
selecting ball thrust bearings de- 
signed for reduced wear and long 
life. No retainer ring is required. 
AvuspurRN Batt Beartne Co. Ask 
for 3-03. 


FAN MOTORS 


Quiet, long life, low starting current 
motors specially designed to meet 
the requirements of heating and 
ventilating service. Long life single- 
phase types for products using 
centrifugal or propeller fans, wheth- 
er single speed or up to seven speeds 
are needed. Hortzer-Carnot ELEc- 


tric Co. Ask for 3-04. 


MAGNETS 


How to select the best type of 
permanent magnet with special ref- 
erence to the possible savings in 
cost, space and weight now possible 
with newer alloys that can be cast 
to shape. Simonps Saw & STEEL 
Co. Ask for 3-05. 


AIR VALVES 


How machine performance can be 
improved with simple, accurate, 
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rapid operating valves for control- 
ling single or double acting air cylin- 
ders. Hand, foot, mechanical or 
solenoid operated. Ross OPErart- 


ING VALVE Co. Ask for 3-06. 


PRODUCT PROTECTION 


Light weight, resilient, soft and ab- 
sorbent crepe wadding that gives 
economical protection to products 
during shipment. Guards against 
all forms of shipping damage, adds 
to eye-appeal of product, protects 
highly finished surfaces from 
scratching and marring. KIMBER- 
LY-CLARK Corp. Ask for 3-07. 


CHROME PLATING 


\Vhere to use wear resistant plated 
surfaces that multiply service life 
under hard wearing or abrasive con- 
ditions. THE MAstTeR CHROME 
Service Co. Ask for 3-08. 


COMPLETE CONTROL 


Quick, low-cost, guaranteed solu- 
tions to machine control problems. 
A single design service combining 
consultation, manufacturing, con- 
tracting and supervision with guar- 
anteed satisfactory results. Saves de- 
sign time, assures desired perform- 
ance. GENERAL Controt Co. Ask 
for 3-09. 


PHOTO CELLS 


For measurement and control of 
light, these self-contained light sen- 
sitive cells require no external 
power supply, operate indicating in- 
struments or sensitive relays direct- 
ly. Compact, sturdy, resistant to 
atmospheric corrosion. GENERAL 


Erectric Co. Ask for 3-10. 


MOTOR DRIVES 


When machines must start under 
full load these motors provide high 
starting torque with low starting 
current under automatic control. 
Combines the starting characteris- 


tics of the repulsion type with the 
operating performance of the induc- 
tion motor. High starting efficiency, 
long brush life, trouble-free gover- 
nor of proven dependability. CEn- 
TURY Evectric Co. Ask for 3-11. 


MOTOR STARTER 


Designed for built-in machine serv- 
ice. Simple, noiseless, sturdy motor 
starter has an are control device 
that increases contact life, eliminates 
contact maintenance; decreases the 
space required, protects against 
overload and undervoltage. Iso- 
lated pilot circuit simplifies the use 
of this starter in machines designed 
for automatic control. ALLis 
CHALMERS Mrc. Co., Conpvuit 
\Vorxs. Ask for 3-12. 


DRY RECTIFIERS 


Long life, dependable source of de. 
power from ac. supply for control 
systems, signalling and indicating, 
operation of electromagnets. Dry 
metallic type mechanically strong, 
unaffected by normal atmospheric 
condition ; causes no radio interfer- 
ence. High overload capacity for 
short intervals. Tue B-L Evecrric 
Mrc. Co. Ask for 3-13. 


LOCK NUTS 


Easily assembled low-cost tempered 
sheet-metal nut. Keeps electrical 
connections permanently tight yet 
readily removable. Holds nut tight 
to bolt regardless of bolt tension. 
Fits standard threads, does not mar 
nut or nut seat, takes but little space 
on end of bolts. THe Patnut Co. 
Ask for 3-14. 


FRICTION CLUTCH 


Mechanical drive that picks up load 
smoothly, disengaged instantly by 
remote push button control. Clutch 
allows motor to come to speed be- 
fore engaging loads, reduces size of 
motor needed; disconnects motor 
instantly, prevents over run. THE 
Hitirarp Corp. Ask for 3-15. 
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TEMPERATURE RELAY 


For protecting ac. machines against 
abnormal heating due to excessive 
load. Disconnects line at predeter- 
mined temperature; reconnects at a 
lower temperature. Operates from 
detector coils built into the machine. 
GENERAL Exvectric Co. Ask for 
3-16. 


HIGH SPEED TAPPING 


Air controlled tapping machines en- 
gineered for accuracy at high speed 
reduce production time, increase tap 
life, improve accuracy of tapped 
holes. Air pressure automatically 
controls speed of feed and reverse, 
maintains uniform pressure through- 
out stroke. R. G. Haskins Co. 
Ask for 3-17. 


RADIO SET PARTS 


Increasing effectiveness and adding 
new sales building functions, these 
dependable controls, switches and 
resistors are designed to aid in 
building in latest circuit and tube 
developments. THE STACKPOLE 
Carson Co. Ask for 3-18. 


BERYLLIUM COPPER 


Where to use this heat-treatable al- 
loy to reduce maintenance and in- 
crease the service life. Properties 
and heat-treatment for parts requir- 


ing a material combining high 
strength and hardness, corrosion re- 
sistance and high electrical conduc- 
tivity. THe BeryLLIuM Corpora- 
TION OF PENNSYLVANIA. Ask for 
3-19. 


QUICK DELIVERIES 


Profits from air express shipment 
for rush deliveries. How this in- 
tegrated plane and rail service gives 
coast-to-coast overnight delivery. 
Ramway Express AGency. Ask 
for 3-20. 


CONTROL RELAYS 


Save space, simplify control prob- 
lems, reduce cost of control systems 
for ac. and de. machines. Compact, 
economical, quiet, with large-relay 
features. Wide variety of contact 
arrangements; insulated operating 
coil, single screw mounting. GUARD- 
IAN Evectric Mrc. Co. Ask for 
3-21. 


MOTOR STARTERS 


Dependable, trouble-free squirrel 
cage induction motor controls of 
distinctive appearance, unusual ac- 
cessibility and low maintenance 
with full protection. Combines dis- 
connect switch and motor starter in 
one unit; reduces installation cost, 
saves space, improves appearance. 
WeEsTINGHOUSE ELectric & Mrc. 
Co. Ask for 3-22. 
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THAT YOU MAY BE BETTER INFORMED 


EQUIPMENT AND PARTS TO KEEP ABREAST OF PROGRESS IN THE ART. 


POWER FACTOR 


lor correcting power factor at the 
machine, the capacity needed is eas- 
ily found on this simple chart for 
all line voltages and loads. Tables 
also show capacitor current and 
switch rating. CoRNELL-DUBILIER 
Corp. Ask for 3-23. 


SOCKET SCREWS 


Unfailing performance, accurately 
held parts, elimination of sharp pro- 
jecting screw heads, improved ap- 
pearance and greater compactness 
are features of these alloy steel hol- 
low-head screws. HoLo-KrRoME 
Screw Corp. Ask for 3-24. 


STOP VIBRATION 


Rubber cushioned insulating units 
absorb shock, reduce vibration, stop 
noise, reduce wear in machines and 
motor mountings. |Non-resonant 
rubber sections in shear, perma- 
nently bonded to metal supports. 
B. F. Goopricu Co. Ask for 3-25. 


RADIO PARTS 


Reduced losses and more efficient 
radio set performance over the wid- 
est range of radio frequencies are 
possible with these special high Q 
coil forms, shields, sockets and in- 
sulated parts. 300NTON Rapio 
Corp. Ask for 3-26, 


SMALL MOTORS 


A fractional horsepower type to 
match every drive requirement for 
appliances or small machines. Ro- 
tors dynamically balanced for quiet 
operation, steel backed babbit bear- 
ings sealed for long life. WAGNER 
Evtectric Corp. Ask for 3-27. 


COIL VARNISH 


Quick drying varnish for a finishing 
coat that improves appearance of re- 
wound motors. Oil proof, moisture 
resistant, gives a real body with a 
glossy finish. ELectric Power 
Construction, Inc. Ask for 3-28. 
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ppearance Design 
n Engineering 


Function ? 


Lower cost, better performance and then, 
better appearance. That was the old order 
of importance in redesign. It’s different 
today. Appearance comes first. Because 
it means more sales and greater profits in 
today’s market. Can design engineers take 
appearance design in their stride, or must 
they delegate this responsibility to con- 
sultants? If the engineer accepts the job 
what obstacles does he face? What 
personal qualifications does he need? Can 
young engineers be trained for this work? 








BY H. R. TROTTER 


HACKER MANUFACTURING COMPANY 


There is, however, a_ distinction 








ECOGNITION of appearance as a major factor 

in selling machines and production equipment is 

one notable result of the departing depression. 
Advances in design got little attention in the buyers 
market preceding the hard,times, but when the pur- 
chaser became indifferent there was a mad chase for 
new and novel forms. The initial success of some out- 
standing designs for appearance led to wholesale re- 
designing of production equipment. Some redesigns 
were good, many were (by some standards at least) 
atrocious, some resulted in increased costs or impaired 
performance, but all were based on what the industrial 
or appearance designers call “consumer appeal.” 

In the old days consumer appeal was regarded some- 
thing intangible, something secret closely guarded by 
sales and advertising executives. Then, the secrets of 
consumer appeal leaked out and became known to in- 
dustrial designers. For several years it helped to sell 
consumer goods. 3ut engineering designers who 
claimed an intimacy with consumer appeal were 
thought to be out of their element. 

Actually, the engineer not only studies consumer 
appeal and desire—he creates it. The really capable 
designer not only knows what the customer wants, he 
also knows what is good for him—a matter of much 
greater importance. But for some reason this fact has 
been rarely recognized by those who control the policies 
of a company. Twenty years of experience in the 
profession has convinced me that it takes at least two 
years to educate the chief executives of a company into 
accepting a new design. 
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between engineering improvements 

and the mere addition of sales appeal. 

Consumer appeal and consumer de- 

sire are important factors in the dis- 

tribution of mechanical products, but 
play very little part in true engineering progress. The 
steam engine, the steam turbine, the electric dynamo, 
telephone, telegraph, radio, etc., had their birth in the 
brain of the engineer and were cradled in the labora- 
tory. They were brought to a state of mature mechani- 
cal perfection before the consumer ever knew what 
good they were to him. 

The creation of desire is not the difficult problem 
that many would have us believe. It is the predominant 
part of a man’s make-up. The big problem is finding 
the means to make its fulfillment. For desire is at its 
maximum when a hungry, penniless man stands gazing 
through a shop window at a steaming meat pie. But 
this desire benefits neither the shopkeeper nor the hun- 
gry man. 

A well-ordered easy-payment plan will sell, and has 
sold, more merchandise than all the streamlining ever 
contributed by industrial designers with a penchant for 
making alarm clocks look like owls. The prevalent 
idea that draping a pretty dress on a refrigerator or a 
glorified bungalow apron around a locomotive repre- 
sents an advance in engineering is a fallacy. This 
point of view can lead its disciples into many strange 
errors. What is needed is perhaps more sanity in design. 


WHAT IS SANE DESIGN? 


ONSULTING designers have been successful to 
date in only a small segment of the engineering 
world. They have accomplished much in the house- 
hold utility field and in those fields composed of 
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ERHAPS the first question an 

electrical engineer asks when he 
buys electrical sheets is, ““How do 
they punch?” 

When YOU buy USS Electrical 
Steel Sheets you get punchable sheets, 
whether you specify a high or low 
percentage of silicon, because our ex- 
perts keep that end in view—sheets 


which are easy on your dies—sheets 


THEY PUNCH 


A Lasily > 


--»- AND STACK 
UNIFORMLY 


which combine superior flatness 
with minimum brittleness — sheets 
which live up to our reputation for 
uniformity in quality. 

We were the first to make silicon 
steel sheets for the electrical industry 
in the United States. While the elec- 
trical engineers have made their 
outstanding advances, we too have 


done our part by making better, 






more economical electrical sheets. 

So when you buy electrical sheets, 
specify USS ... USS Electrical Steel 
Sheets are made in ten grades... 
Our sheets are uniform in flatness, 
in thickness, in punchability . . . In 
addition, you have only to commun- 
icate with our nearest district office 
to find men willing to help you select 


the best materials for your products. 


US'S ELECTRICAL STEEL SHEETS 


CARNEGIE-ILLINOIS STEEL 


Pittsburgh Chicago 
Columbia Steel Company, San Francisco, Pacific Coast (Us United States Steel Products Company, New York, 


Distributors 





CORPORATION 


Export Distributors 





UNITED STATES STEEL 
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non-technical consumers, where appeal is made to the 
eye and sales are made with a mere cursory reference 
to performance and operating efficiency. The automo- 
bile has now moved into this field and sales are made 
chiefly by eye appeal. 

True engineering advance is made when an existing 
design is changed to allow more economical manufac- 
ture, or to permit a more efficient operation. The im- 
provements incorporated may be the result of new 
mechanical principles, the adoption of new materials, 
or the more efficient production or utilization of power, 
mechanical, thermal, or electrical. Each detail part 
must show that due consideration has been given to the 
duties it must perform. All component parts must be 
blended together into a pleasing whole. The ensemble 
must convey to the lay mind the chief purpose of the 
machine. If it is a printing press, where great impres- 
sional strength is desired, such strength must not only 
be inbuilt, not merely apparent, it must dominate. 

How these ideals were applied in the redesign of a 
photo-engraver’s test press is shown in the accompany- 
ing “before and after” illustrations. The new model is 
hydraulically operated using oil at thirty pounds per 
square inch pressure. It is controlled by the “pilot- 
valve and follow-up cut-off” method. To one not 
familiar with this type of drive, its flexibility of oper- 
ation is almost uncanny. 

Styling was not a definite aim in this design. There 
were too many obstacles in the way. The photo- 
engraver’s plant is often located on the upper floor of 
an office building where elevators lack size and capac- 
ity. While this is not a “knock-down” model, the de- 
sign is such that some of the main parts can be quickly 
disassembled to permit easy transportation. 

The same methods applied to a precision block- 
leveller gave the result shown here. The latest model 
does faster work with a high degree of accuracy. De- 


EDESIGN improved the appeer- 

ance, increased the effectiveness 
and reduced the cost of this photo- 
engravers test press. Motor driven 
and hydraulically operated, the new 
machine does faster work with greatly 
increased precision. Although not 
“styled,’’ the design aimed at a simple 
massive form with operating parts 
inclosed. Because great impressional 
strength is essential, such strength is 
not only built-in, but dominates the 
new design. 





spite the many improvements incorporated, its selling 
price is but a little more than half that of the old model. 
Another before and after example shows how this 
treatment improved the appearance of a plate gauge 
used to check the thickness of printing plates of vari- 
ous kinds. Measurements are obtained in thousandths 
of an inch under printing pressure which is approx- 
imately 200 lb. per running inch. The latest model 
has universal features and will measure any thickness 
from 0,001 in. to 14¢ in. The old model would measure 
only objects approximating 0.918 in. thick. Despite 
the many advantages the selling price of the new model 
is approximately half that of the old one. 


OBSTACLES TO DESIGN SUCCESS 


HESE designs are not shown as samples of the 

stylist’s art, but they illustrate what can be done 
to stimulate sales by the application of true engineering 
principles. When other designing engineers have not 
succeeded in endowing their work with beauty and 
grace of form, it may be due to many reasons. Per- 
haps the most important of these are: Opposition of 
executive and sales branches of the industrial organi- 
zation, opposition of the manufacturing branch, and 
artistic sterility of the engineer. 

Most designers are familiar with the objections to 
change in existing designs voiced by executives in 
charge of company policy. Very often the appearance 
of a machine possesses an individuality which through 
the years has become identified with the company’s 
name; in other words, it may possess “trade mark” 
value. The designer will be allowed to change the 
very fundamentals of the machine, provided he does 
nothing to lose this identity. It may be a harder task 
to change the color of the paint than to make other 
changes which might greatly change the efficiency of a 
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- CAPACITORS 


for every 


ENGINEERING REQUIREMENT 


SPECIALIZATION .. . specialization in the man- 

ufacture of quality condensers, exclusively . . . 

which has inspired the CORNELL-DUBILIER or- 

ganization throughout its twenty-seven years of 

achievement—has made the dream of yesterday the 
P= accomplished fact of today. 


Broadcasting stations; United 
States Navy, Army, Signal Corps, 
and other governmental divisions; 
telephone companies; manufactur- 
ers of receivers, transceivers, trans- 
ceptors and transmitters; engineers, 
amateurs and service men—the 
CORNELL-DUBILIER  organiza- 
tion supplies the condenser needs of 
all with performance plus! 


No more expensive shopping . . . no more 
testing . . . and no more experimentation. 
C-D engineers have a design for every 
requirement. 


MICA @ DYKANOL @ PAPER 
WET & DRY ELECTROLYTIC 


FOR DEPENDABLE PERFORMANCE 
standardize on C-D CAPACITORS 


WORLD’S LARGEST EXCLUSIVE MANUFACTURER 
OF CAPACITORS FOR MORE THAN 27 YEARS. 


Complete descriptive literature free on request. 


CORNELL - DUBILIER CORPORATION 
1008 Hamilton Blvd. So. Plainfield, N. J. 
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REATLY improved appear- 

ance plus more rapid 
operation with higher accu- 
racy and half the selling price 
were the added sales features 
made possible by this redesign. 
This is a photo-engraver's 
block levelling machine. In 
the new model (right) both 
the table drive and the cutter 
drive are completely inclosed, 
controls are more conven- 
iently arranged, the exhaust 
system built-in. All component 
parts are blended together to 

form a pleasing whole. 


machine. For example, my apprenticeship was served 
with a concern that for a hundred years has been paint- 
ing all their products a distinctive green. This partic- 
ular shade of green has even become known to the 
trade by the name of this concern. All the engineers 
from Watt to Steinmetz, gifted with the eloquence of 
a Lincoln, would find it impossible to break down the 
resistance offered by the executives of this company to 
any change in the finish of their products. Now, green 
is a very pleasing and restful color. Nature uses it 
profusely. There is, however, nothing in mechanics, 
physics or art which compels us to paint a machine the 
same color as a gooseberry bush. Some day machine- 
tool manufacturers will finish their products in white 
enamel. Of course, the color of paint is relatively a 
matter of small importance; it is mentioned merely to 
illustrate the innate conservatism of many executives. 

The manufacturing department of an organization 
rarely takes kindly to the designer’s efforts to beautify 
the product. This opposition will not be apparent 
when volume production is expected, but where a 
limited output is indicated, the engineer will find he 
will be forced to modify his design in the interests of 
cost. It may be that in order to obtain a desired artis- 
tic effect, expensive jigs and fixtures will be necessary. 
Castings may be such that the existing foundry equip- 
ment is not capable of handling them economically. 
Changes in the original design will be made to elimi- 
nate the use of three-part flasks, intricate coring, etc. 
These objections will be easily overruled in a large 
organization with unlimited capital, but they often are 
vital matters in the small company. The designer will 
find himself a prophet without honor when it becomes 
a choice between beauty and dollars. 


é8 





The third and most important cause of poor design 
is undoubtedly the artistic sterility of the engineer. It 
is by far the most serious fault to overcome because 
there is no immediate remedy in sight. There are at 
present in captivity no more than a baker’s dozen of 
real designers who thoroughly understand and appre- 
ciate beauty in design. There are many who have 
artistic ability, but fail in imparting impressive dignity 
to a mechanical structure. By exercising admirable 
restraint, Mr. Loewy achieves simple dignity, and I 
pay tribute to him for his success. 


CAN DESIGNERS BE TRAINED? 


HERE is no known method of teaching a man this 

quality. Either you have it or you don’t. It may 
be lying dormant, but in the mad rush for easy dollars, 
the possibility of developing such latent talent is given 
scant attention. Certainly the manufacturer has done 
little to discover or develop it. He goes blithely on his 
way expecting to find a budding Van Doren, Loewy or 
Heller as easily as he picks up a sales executive, an 
accountant or a shop superintendent, but it cannot be 
done. There are many people who still believe that 
bread can be obtained from stones, but too many will 
expect angel-cake. 

Each year our colleges turn loose myriads of bright- 
eyed young engineers who some day will be expected to 
design the wheels which make the world go ’round. It 
is fairly safe to say that there will not be a real de- 
signer in a hundred car-loads. The fault is ours, for 
we have planned it that way, and there seems to be 
little hope of any concerted action to rectify this defi- 
ciency in our system of engineering training. I can- 
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In spite of much “head-shaking 
and criticism”... they “have not had 
one complaint”... with their new 
porcelain enamel tops. 

* * a 
Porcelain enamel has a variety of 
merits. For some it cuts production 


Technical Research Section 
EDUCATIONAL BUREAU 


PORCELAIN ENAMEL INSTITUTE, Inc. 
612 North Michigan Avenue °* 


costs; for others it boosts sales. Still 
others want it because porcelain 
enamel is non-absorbent—can be 
acid resisting—withstands abra- 
sion, corrosion—is glass-hard — is 
colorful. 

What is your finish problem? 


Chicago, Illinois ' 
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COOPERATING FIRMS 
RENDERING PORCELAIN 
ENAMEL SERVICE 


CALIFORNIA 
U. S. Porcelain Enamel Co. 
4635 E. 52nd St., Los Angeles 
ILLINOIS 
Chicago Vitreous Enamel 
Product Co. 
1427 S. 55th Ct., Cicero 
Porcelain Enamel Division 
enjamin Elec. Mfg. Co. 
Des Plaines 
INDIANA 
Ingram-Richardson Mfg. Co. 
of Indiana, Frankfort 
Vitreous Steel Products Co. 
Nappanee 
KENTUCKY 
Porcelain Metals Corp. of 
Louisville 
1414 S. 13th St., Louisville 
MISSOURI 
Day-Brite Reflector Co. 
5401 Bulwer Ave., St. Louis 
NEW YORK 


Porcelain Metals, Inc. 
28-20 Borden Ave. 
Long Island 


OHIO 
Enamel Products Co. 


Eddy pose & Taft Ave. 
Clevelan 


Davidson Enamel Products, 
Inc., Lima 
Toledo Porcelain Enamel 
Products Co. 
2275 Smead Ave., Toledo 
PENNSYLVANIA 
Ingram-Richardson Mfg. Co. 
Beaver Falls 
Beaver Enameling Company 
Ellwood City 


fy Erie Enameling Company 
Erie 








E Tennessee Enamel Mfg. Co. 


RTPI is eco 
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not understand why our large corporations do not 
collaborate with the engineering colleges in an effort 
to remedy a condition which sooner or later will hurt 
industry. They should endow a Chair of Industrial 
Design. 

In the meantime, any improvement in the individual 
must, of necessity, be made by the individual himself. 
It must be tragic to stand at the threshold of a chosen 
career and suddenly realize that you are no more fitted 
for it than you are for swimming the English Channel. 
Of course, this revelation rarely happens, because, as a 
rule, the victim is quite innocent of his deficiency and 
few people are wise enough or kind enough to tell him. 


SPECIFICAT.ONS FOR A CESIGNER 


OW can a man tell whether he possesses the talents 
necessary to enable him to develop into a real 
designer? It is not what he can do, or what he knows, 
that will provide the answer, but rather the man him- 
self. Above all, he must have the proper ancestry and 
environment. He will prefer Wagner to Irving Berlin 
and Mordkin to Fred Astaire. In other words, he will 
possess an innate sense of rhythm. This does not mean 
that a course in aesthetic dancing is recommended as a 
prelude to a successful career in industrial design, but 
I believe firmly that it is necessary to possess grace to 
portray grace. A man that stumbles over his own feet 
cannot expect to set the world afire by the grace and 
beauty of his designs. 
If a man cannot meet these specifications, he must 
perforce join that great army of work-horses who at- 





tend to the spade-work necessary in all engineering de- 
partments; the mathematicians, the slide-rule mani- 
pulators, who form the backbone of the engineering 
body. They are the necessities ; the artist-designer is a 
luxury, although the time is coming when he too will 
be a necessity. 

While the engineer will feel a great deal of resent- 
ment at the intrusion of the industrial designer in his 
field, it will be a senseless proceeding to deny the need 
for him. On every hand we see designs that lack 
coherence—they “just grew.” 

The well-known axiom “A thing of beauty is a joy 
forever,” does not hold true in mechanical design— 
particularly the “forever” part. It is fortunate if a 
machine designed for appearance retains the spotlight 
for more than a few years. The modern sleek-looking 
streamlined automobile is going to look just as quaint 
fifteen years hence, as the 1920 model T does to us 
today. It is not that tastes change greatly and cause 
obsolescence, but rather that designs are very often 
hopelessly wrong in the first place. 

The evolution of a design is generally a slow process. 
It has taken forty years to bring the automobile from 
the wheel-barrow stage to its present form. It is still 
a long way from the ultimate goal, which is a means of 
transportation combining speed, efficiency and safety. 
Its appearance should be dominated by these three 
factors, whereas there is nothing in present day designs 
that is not applicable to an invalid’s wheel-chair. That 
is the result of designing with our ears to the ground 
listening for the faint whisperings of ‘‘consumer ap- 
peal,” instead of designing for sanity. 





PLATE thickness could be checked only for plates approximately 0.918 in. thick in 
the old model (right). The redesijned gauge selis for about half as much, takes 
plates of any thickness, and measures with greater accuracy under printing pressure. 
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Gone is all need for leveling the instrument 
when measuring minute currents. The WEsTON 
Model 622 series of ultra-sensitive instruments- 
being of the double-pivoted type—are used sim- 
ply in the normal horizontal position, without 
leveling. The instruments in this series include 
DC and AC Thermocouple types, and are avail- 
able in ranges and sensitivities for ordinary field 
and laboratory work, as well as for service 
demanding ultra-sensitivity; such as_ circuits 
involving thermocouples, pyrometers, electron 
tubes, etc. The cases are Bakelite, of modern de- 
sign; and the large scale opening and increased 


length of the hand-calibrated mirror scale sim- 


plifies accurate reading. The instruments in 
ranges from 20 microamperes up are electrostati- 
cally and magnetically shielded. Lower ranges, 
down to 5 microamperes, are electrostatically 
shielded. 

Other features of the Model 622 series, such 
as the convenient switching arrangements, the 
simplicity of connections, and quick replacement 
of thermocouples, merit your immediate investi- 
gation. Bulletins are freely offered . . . Weston 
Electrical Instrument Corporation, 582 Freling- 
huysen Avenue, Newark, New Jersey. 
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Skillful Design 


of a Small Electrical Product 


PROBLEM 


to design a fuse to fit standard sockets 
-to incorporate a tell-tale neon light 
to make the fuse multiple-lived 

to avoid possibilities of shock 

to keep down to cost 


SOLUTION 


herewith 


VER since electricity has been used commercially 

a fusible metal link has been used to protect the 

electric circuit. When such a fuse blows, the 
current is interrupted and causes inconveniences to say 
the least. A new fuse must be provided before the 
circuit again functions. Due to human failing there 
is seldom a spare fuse available, also the blown fuse 
must first be located which is a cumbersome and puzz- 
ling job for the average person. With this in mind, the 
Indicator 6 Multiple Fuse was developed.- The Indicator 
6 Multiple Fuse has six fuse links housed within one 
chamber which makes it possible to use the fuse six 
times without removing it from the fuse socket. A 
built-in neon indicator lamp shows which fuse has 
blown. The lamp glows when the fuse blows. All that 
is necessary to renew the fuse is to turn it to the right 
; of a turn and a new fuse link is in circuit. When 
this new fuse link snaps into service, the lamp ceases to 
glow since it is shunted across the six fuse link. 


TECHNICAL FEATURES IMPORTANT 


ANUFACTURE and assembly of the parts re- 

quired considerable thought and research. It is 
interesting to note that the lamp will glow even on an 
open circuit provided about 9 ft. of lamp cord is in 
circuit. The manufacture of the neon lamp presents 
some interesting lamp-making problems. The lamp 
is made of a2% in x \% in. glass tube with conventional 
“lead-in” wires, heated and pinched on one end. Be- 
fore pinching, the part of the wire that is inside of the 
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INDICATOR CORPORATION 


lamp is coated with an “activating material.” This 
method was discovered after long research in the elec- 
tro-chemical field. A contraction is drawn on the glass 
tubing about 34 in. frem the pinched seal to facilitate 
sealing off after the air 1s pumped out of the lamp and 
it is filled with a special neon gas. The important 
part of the lamp operation occurs after the lamp is 
pumped and sealed off. This operation consists of 
bombarding the activating material inside the lamp 
which purges the vacuum in the lamp and changes the 
composition of the two electrodes inside the lamp. 
The life of these lamps is unknown. Some glowing 
continuously for over 9000 hours and are still burning. 
A carbon paper resistor is connected in series with the 
lamp, to limit the current which is so small that it 
will take several hundred of these neon glow lamps 
to turn the average home electric meter. This lamp 
and resistors assembly is now ready for the fuse. 

The outer part of the fuse, called the body, is made 
of cold mold material to withstand excessive heat which 
may occur on severe “short circuit” on the line which 
the fuse must protect. The interior of this body is 
recessed for six fuse links and the recesses are so 
designed that the link cannot fall out once it is inserted. 
The bottom of the ribs adjacent to the recess are vented 
with a small groove to provide an escape for gases 
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WANT TO GET RID OF 
INSULATION HEADACHES? 


MICARTA / 
) Yt CURE. 





Micarta is the answer to 
hundreds of Electrical 
Manufacturing problems. 


@Easy Workability reduces 
spoilage, speeds production. 


@Creat Mechanical 
Strength insures rigidity 
and long life. 


@High Dielectric Strength 
guards against electrical 
breakdown. 


@Resistance to Moisture 
prevents swelling or warp- 
ing, maintains alignment, 
| ‘permits close tolerances, 
| Fesists chemical action. 






























MICARTA'S 
A-way ACTION 
GIVES ..--- 
High Dielectric 


Micarta, originally developed by Westinghouse for use exclusively 


in its own products, has within recent years proved the CURE for 





many another manufacturers’ electrical ailments. 


t Strength In radios, fire alarms, X-Ray equipment, street car control, high 
s ; : 

r * tension transformers . . . on hundreds of important jobs through- 
p Greet Mechanical out industry where dependability is a “must”, exacting engi- 
e€ i h neers pick Micarta. 

). Strengt 

g * Micarta gives you the best combination of the four great essential 
> isture properties of an insulating material. 

i Low Mo 

it Absorption Micarta will insure ‘your product, your salesmen, your business 


against the penalties of insulation failures in service. 


Seoul TODAY for complete technical details. Be sure to 


name your products. Westinghouse Electric & Manufacturing 


* 
Easy Workability 


Micarta Division, Trafford, Pa. J 06046 


estinghouse Micarta 
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which form when a fuse link blows. These venting 
grooves are very important since without these the 
fuse might explode during a blow-out. 

The explosion chamber is slotted to allow a con- 
nector to extend to the fuse link in service and also 
tends to rotate the connector from link to link. This 
explosion chamber also protects the links that are not 
in circuit from being affected when the link in service 
blows. This chamber is inserted into the fuse body. 
It is made of the same high heat resisting material. 


COLD-MOLDED PLASTICS HERE 


2 ange of the fuse is made of cold mold material as 
is the body and explosion chamber having the 
proper indentations to close the fuse body except 
for the ventilating grooves. An insulating shoulder 
which covers a copper rivet protects this rivet and all 
the links from any are that may occur between the 
rivet. This copper rivet is also the center contact of 
the fuse circuit. A protecting washer is inserted over 
the copper rivet and protects the connector switch 
from any arc that may be formed when the link in 
service blows. 

A sub-assembly consisting of a base, a washer and 
a connector switch, all inserted on the copper rivet, is 
now inserted in the explosion chamber and body. A 
small coiled spring is inserted in a hole in the body 
and in the lamp carrier. This lamp carrier is made of 
black plastic. It is not subjected to any heat when 
a fuse link blows. 

Between the operating assembly the explosion 
chamber and the body, a brass washer is inserted. 
This washer serves to make the rotating contact be- 
tween the two springs and is one side of the lamp con- 
tact. The lamp carrier has a dowel on the reverse side, 
which engages two pins on top of the explosion chamber 
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and this lamp carrier turns the chamber and connector 
from link to link. The entire assembly is now clamped 
together by upsetting the rivet which extends thru the 
center hole in the lamp carrier. The next step is to 
place the threaded brass shell over the bottom, body, 
the six links and the body spring, and it is rolled into 
the groove in the body. This rolling secures the shell, 
makes contact with the six links and spring end. The 
shell is now the other common contact for the six 
links and the neon-glow lamp. 

The lamp assembly is soldered (the resistor end) to 
the top of the rivet. This forms one lamp contact. The 
other lamp lead is clamped to the spring in the lamp 
carrier and through the brass washer and then to body 
spring and brass shell. This forms the other contact 
of the lamp. The last assembly job is to snap the lamp 
cover over boss pins in the lamp carrier which holds the 
lamp cover secure and assures a good handle for turn- 
ing the fuse to renew a blown out link to a new link. 

The fuse link itself deserves some especial mention. 
It is of the usual bridge link design, but where the con- 
nector makes contact, a special metal is welded at this 
point to assure good contact and cooling between the 
link in circuit and connector switch. This required 
the development of a welding process and is done on 
the same punch press that stamps out the links. The 
two metals are first welded and then stamped out. 

When all these parts have been assembled, perfect 
insulation and economy is assured and the operation of 
replacing a blown fuse becomes as safe and simple as 
turning on a lamp. It is impossible to be shocked 
or burned by turning the handle to replace the burned- 
out fuse. The neon lamp continues to glow as long 
as the fuse remains in place and makes it easy to locate 
the handle to replace the blown fuse. Indicator 6 
Multiple Fuse is made from 3—30 amperes and is listed 
by the Underwriters Laboratories. 


Sx lives for this indicating 

type fuse which need 
not be removed from the 
socket to renew the blown 
link. Here are the essential 
parts (1) fuse body, (Q) 
explosion chamber, (3) fuse 
base, (4) protecting washer, 
(5) connector switch, (6) 
screw shell, (7) lamp carrier, 
(8) brass washer, (9) lamp 
cover, (10) lamp assembly. 
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COVILL’s ability to give successful, 

§ intelligent cooperation to almost every 

phase of American enterprise is again typified by a 

recent service — again pleasing the Scovill customer — 
and the public as well. 

Stenographers and typists are forced to spend long, 
weary hours staring at manuscripts and transcriptions 
that must be typed. Accuracy is the first considera- 
tion. Speed a necessary second. Devices for holding the 
material to be typed have been on the market for years, 
but most of them are relatively large and cumbersome. 
One lawyer worked out a small mechanical instrument 
which would hold the material to be copied and 
feed it up to a sight bar. A tap of the feed key (see 
illustration) brings up the next section. 


Models were made, patents obtained. But as the ma- 
chine had to be accurate, compact, attractive, mechan- 
ically dependable — and still sell at a price permitting 
volume sales — many difficulties were encountered in 
its production. 


The inventor called in Scovill. Tools were made, 
samples put through, and then the job went into pro- 
duction. Illustrated here is the latest model of the 
product. Finished in fine wrinkle-green enamel and 
satin-finish chrome plate, it is 544 inches high and 
takes up less than 4x6-inch desk space. Yet it has all 
the desired features and a provision for holding a 
regular shorthand notebook, as well. Its production 
involves 8 steel stampings, 5 parts from brass sheet, 
3 parts from brass tubing, 1 brass forging, 3 screw- 
machine products, 2 special nuts, 16 special rivets, 
various rubber and felt parts, and a number of plating 
and finishing operations. 

Where production skill, development ability and 
manufacturing capacity are desired, Scovill has a very 
real service to offer, provided the requirement calls 
for quantity production of metal parts or products. 
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The parts can be furnished partially fabricated for the 
customer to further machine, complete — ready for the 
customer’s assembly line 





or finished and packed — 
ready for resale. A booklet, “Masters of Metal,” telis 
the Scovill story in greater detail. Write for 
it to Scovill Manufacturing Co., 65 Mill Street, 
Waterbury, Connecticut. 


SCOVILLE 


SCOVILL MANUFACTURING COMPANY 


WATERBURY e CONNECTICUT 





Boston ‘Providence New York Philadelphia Atlanta Syracuse 
Pittsburgh Detroit Chicago Cincinnati San Francisco 
LosAngeles « IN CANADA: 334 King Street, East, Toronto, Ontario 
















































Rebuilt rotors in good static balance 
may be badly out of balance when 
running. The cure, says Mr. Frosdick, 
is dynamic balancing, but factory pro- 
duction methods take too long to set 
up. So here is the simple, rapid 
dynamic balancing set-up that he uses 
to turn out smooth running motors. 


FTER rewinding an armature or welding a 

squirrel cage rotor, it must be balanced to make 

sure that the motor will run as smoothly as a 
piece of new equipment. Any unbalance will cause 
[| the motor to vibrate, making it noisy and hard on the 
shaft and bearings. Static balancing the rotor on a 
sensitive pair of knife-edge rails helps but this does not 
mean that the motor will be in balance when it is run- 
ning. 





Static balancing on parallel rails shows which side 
of the rotor is heavy but does not show at which end 
the weight should be removed. If the weight is exces- 
| sive at one end and the counter balancing weight is 
added at the other end of the rotor, it will still be in 
good static balance. However, after this armature or 
| rotor is installed in the motor and brought up to speed 

under its own power, it will vibrate badly. The unequal 
| weight on each end tends to throw the motor first one 
| way and then the other. 
| 


Rapid Balancing 


of Rewound Rotors 


BY G. A. FROSDICK 


DYNAMO & MOTOR EXCHANGE, INC. 


With static balancing on parallel knife-edge rails 
it is impossible to tell on which end of the armature or 
rotor the counter weights should be attached. Only by 
chance will they be placed at the proper point. Other- 
wise the motor will vibrate depending on the amount of 
unequal weight on each: end. 

In dynamic balancing, the armature or rotor is ro- 
tated at various speeds on floating bearings that are 
flexibly mounted. Usually the bearings are suspended 
by a spring arrangement which allows the bearing to 
move with the shaft. If the revolving rotor is out of 
balance the bearing supports will oscillate and the rotor 
will not run true. Chalk marking both ends of the 
rotor then shows up the out of balance condition at each 
end, showing where the unbalance is and roughly how 
much unbalance there is. By adding weights or drill- 
ing out metal and repeating the test, the unbalance can 
be quickly corrected until both floating bearings are 
practically motionless when the rotor is turning over 
at normal speed. 

For quiet running, efficient rebuilt motors, every 
rotor needs to be dynamically balanced, and every well 
equipped service shop should have a dynamic balancing 
machine. After rewinding an armature, or welding a 


ARMATURE and rotors for fractional to 50 hp. motors can 


be quickly put in good running balance with this one 


squirrel cage rotor the original balance is lost, and if 8 

the motor is not put back in good running balance it N 

ys will vibrate, cause wear in the shafts and bearings and ti 

ae often leads to other trouble. After an armature or \ 
rotor is placed in running balance and installed in the 

frame, the motor will operate at its designated speed te 

without the slightest vibration. C 

Service shops do not need an elaborate balancing ma- ‘ 
chine. Production balancing in the factory is often 

done on a complicated machine with indicators and - 

instruments that automatically show how much weight a 

must be added or removed and the spot where this is n 

t 

§ 

c 


adjustable machine. Rotors are supported on floating bear- 
ings and rotated by the motor driven belt. Chalk held against 
the rotating armature shows where to add or take off weight. 
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L . . . 
@ You can wind your product with Vega Chromoxide 
t Magnet Wire and obtain the necessary high heat insula- 
1 tion at very moderate cost. Your product wound with Ye 
r : ; 
: Vega Chromoxide can operate at higher or excess eee 
| temperatures due to overload. Important too, Vega 
Chromoxide combines the refractory qualities 
c of Class-B insulation with the high space factor VEGA 
n . . 
d of enameled wire. Because of these obvious 
it advantages, investigate Vega Chromoxide. You 
is may be able to effect savings and at the same 


time materially improve your product. We will be 
glad to cooperate with test samples and technical 


Y WIRE 


Made by AMERICAN ENAMELED MAGNET WIRE 
COMPANY, Port Huron, Michigan. Manufacturers of 
ENAMELED MAGNET wire ... ANTENNA wire... 
ANNUNCIATOR wire... AUTOMOTIVE cable... 
BARE COPPER wire ... FLEXIBLE cords. . . LAMP 
cord... RADIO wire . .. RUBBER-COVERED wire 


data. Write us about your problem. 
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to be done. But such machines built for production 
balancing are not suitable for service shops where each 
rotor is usually a different size and length. It would 
take too long to set up each job, and the operation 
would be too difficult. Most of these machines are 
built to meet the particular requirements of the factory, 
and are not adapted to the variety of work that goes 
through most shops. 

Service shops require a machine that can be uni- 
versally used on small fractional horsepower armatures 
as well as armatures and rotors of high speed motors 
up to 50 hp. Any shop can easily build such a machine 
at a reasonable cost. In the machine shown here, an 
old lathe bed is fitted with two cast heads on which are 
mounted the floating bearing assembly. The two cast 
heads supporting these bearings can be spaced apart to 
the full length of the lathe bed, which should be at 
least four to six feet in length to take care of variations 
in rotor length. The bearing must be high enough to 
accommodate the largest size of rotor and also provide 
clearance for other equipment, such as pulley and fan 
blades up to at least 24 in. in diameter. 

The floating bearings consist of triangular steel 
blocks, machined in the lower angle for a ball bearing 
mounted on the cast iron head by special machine studs. 
And on the two upper points of the triangular blocks 
are mounted two other ball bearings on special studs 
with approximately '4 in. clearance between the two 
outside races at the closest point. These two bearings 
form a “V” in which the armature shaft revolves dur- 
ing the tests. 

These assemblies are held in an upright position by a 
laminated spring assembly which is fastened to the 
lower angle and extends about 6 in. down where it is 
secured to the stationary cast iron head. By adjustable 
arms and coil springs, which apply tension at the upper 
part of the assembly, the spring action can be adjusted 
to make the assembly more rigid for heavier work. By 
additional adjustments on the laminated spring as- 
sembly at the bottom the whole unit may be made very 
sensitive for light work. With these adjustments, the 
one machine can balance armatures and rotors of 
various weights with the same accuracy. 


NE of the 

bearing 
supports. Flex- 
iblesprings allow 
the support to 
rock under an 
unbalanced __ro- 
tor. For heavy 
machines both 
the flat spring 
and the coil 
springs on each 
side can be ad- 
justed to greater 

stiffness. 








ROTH bearing supports are adjustable along the lathe bed 
to accommodate all sizes of armatures that need to be 

balanced. By lowering the out board v-belt pulley against 
the armature, the variable speed motor spins the rotor. 


To rotate the part quickly and then allow it to spin 
freely on these bearings, a variable speed motor is 
mounted on a pipe frame at the back and above the 
center line. By the use of an idler, the belt drive can 
be brought down so that the bottom of the belt rides 
on the rotor to be turned. When the desired speed is 
obtained the entire assembly is tipped back where it is 
held in that position by counter weights. This as- 
sembly can be shifted to any point along the entire 
length of the machine on the pipe support. 

When first trying out a rotor, the bearing spacing is 
adjusted, and the rotor placed on the bearings. Then 
the belt drive motor is adjusted to run at a slow speed. 
If the rotor is considerably out of balance, the bearings 
immediately start to oscillate, and the unbalance can be 
marked. Then the unbalance is partly corrected by 
removing or adding some weight, which decreases the 
oscillation and allows the speed to be increased. More 
corrections then will reduce the unbalance until the 
rotor runs true at its normal speed. 

Because the operation of this balancing machine is so 
simple, any skilled mechanic can be quickly trained to 
balance all types of rotors. Very little time is required 
once the mechanic becomes accustomed to the opera- 
tion. The machine makes it easy to send out a better 
balanced motor on every repair job. The motors run 
quietly, without vibration and with least wear on the 
bearings. 

When starting to bring a rotor up to speed, a part 
which is particularly out of balance and the bearings 
start to oscillate at slow speed sufficiently to be marked 
then the procedure for balancing should start at that 
point and as the condition improves the speed may be 
gradually brought up to practically any speed desired, 
depending on the speed it is to operate at, even as 
high as 3000 to 4000 rpm., when part is in good 
dynamic balance. 

This machine is also very useful in adjusting the 
short circuiting device on rotors or single phase motors, 
particularly when only the rotors are received for re- 
pairs. They may be placed in this machine and rotated 
to the desired speed as shown by a direct reading tacho- 
meter. Then the short circuiting device can be adjusted 
to operate at the speed desired. This eliminates any 
guess work in adjusting the spring tension. 
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.-- You can’t overlook 


WILCO INLAY and OVERLAY 


Contact Materials 


ANY users of electrical contacts are finding in Wilco 

Inlay and Overlay Materials a good opportunity to 
save money—and at the same time, increase the efficienc ) 
of their product. They save money — because the amount 
of precious metals required is re duced to a minimum. 


They save time—because they simplify assembly and 
require no riveting. And they increase efficienc y—because 
they become an integral part of the contact mechanism. 
De -pendable? Aheolute ly—for the base metal and precious 
metals are perfectly fused into a single strip. Even batter- 
ing won't break them apart! 


Almost any two metals can be combined—silver with 


THE 


Refiners and Workers of Platinum, Gold and Silver .- 
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H. A. WILSON 


105 CHESTNUT STREET, NEWARK, N. J. BRANCH OFFICES 


Precious Metal Contacts 













Re! 


Development 





latinum alloys or bronze — or 
And because the inlay can be in the center 
or on one or both edges, as illustrated —both the precious 
and base metals can be in various thicknesses—the flexi- 
bility of this Wilco development is practically unlimited. 


copper, 
many others. 





Whether you are satisfied with your present contact 
materials or not—learn how Wilco Inlay or Overlay mate- 
rials can be adapted to your partic ‘ular use. If you are using 
one-piece contact materials, write for sample s and quota- 
tions on Wilco Inlay and Overlay. You'll find the Wilco 
engineers anxious to cooperate in every way—to send you 
samples in the sizes and thicknesses you require—to ex- 
plain fully its characteristics or to recommend another of 
the Wilco family of precious metals, if they believe it more 
suitable. Their advice is he *Ipful —for it's based on more 
than 22 years’ experience in working with the industrial 
leaders of the world. 
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- CHICAGO, ILL. - DETROIT, MICH 


Ale MA di 

























emer 








WHERE TO GET 
MOTORS FOR DESIGNED-IN USE 


MANUFACTURERS OF PRINCIPAL TYPES, SIZES AND FORMS OF MOTORS AND 


Alliance Mfg. Co., Alliance Ohio....... 
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OS ae ere 1806 Pine, St. Louis, Mo.. : 23 5 6 89 10 12 13 B 
: ma ER Ball B. on 1, 2, 3, 8, 9, 10, 12, ‘ss. 3 8 9 10 12 13 D 
a inc ck wane mcenechss ss 1 8910 D 1213 A : 
we a tg Se 8910F 12 13 R se so i, 3.8. iN 328. : 89 10 1213 E 
Ball, Ring & Bronze B. on ‘all. 8910F 12 13C —— = ee ees SS — $9 10 12 13 F 
eee Clements Mfg. Co.. ts 4 
Aile-Costmess Mig. Co........ e910 12 SR | S505. Narragansett Ave.” Chicago. 
Ball and Ring B. onall........ F8 9 10 11 12 13 C __Ball and Bronze Bearings. . 
8 9 10 12 E Cleveland Electric Motor Co........... 8 10 i2DA 
. : an 5213 Chester Ave., Cleveland, oO. ~ 10 12E B 
1020 Holland. Brie’ Pans... 8 10 12 B | —Balland Bronze on all... . 8_10_ _12F C 
Ball, Roller & Ring B. on all 8 10 2 C¢ Continental Electric Co............ a 3 8§910D 1213 A 
Baldor Electric Co..................-- 12% ¢ 69 Das —bal Bon. 10, ide 8 emacs ; CSaer uue 
4348 Duncan Ave., St. Louis, Mo...... 2.3 6 8&9 F 1213 C - _______— - —— 
Ball & Bronze B. on 1, 2, 3, 6, 12, 13. 3 8 9° 12 13 Crise Electric —* Co.. 6 B A 
Barber-Colman Co., Rockford, Ill.. 5 6 FECBA Mt. Vernon. Ohio. 
Oil-less B. on 6. Crocker-Wheeler Elec. Mts. Sa bhai aote 1 8910 D 1213 A 
PONE TEs Bic knbins © 6b eck sae doe cae 1 8910E 1213 8B 
Be wr Mere chica. ti 5 A | _ Ball, Roller and Ring B.... 2.0... F8 9 10 11 12 13 C 
Denti Ries Debian Oo, 7 B ~— — Div., Genera! Motors _ a 
: ales Corp aie ae , z 
754 Lexington Ave., Brooklyn, N. Y. eaten: PINE SEs Bik Sie eck in sakcss ix 4 6 r <& 
Black & Decker Elec. Co., Kent, O.... 4 A __ Bail and C omposition B. on all. . 4 6 D 
Ball and Bronze on 1, a 4, 8, Dian 2 4 8 9 ( B Delco Products Div. of General Motors 
Oil-less B. on 1, 2, 4, 6, 8,9... Ps 4-6 89 CUM OU Dh a ee oss one os 3 1213 A 
Bodine Electric Co...... 12 456 89 A Ball B. on 2, 3, 8, 9, 12... 8 12E B 
2256 W. Ohio, Chicago, lll. cs (4:5 6 89 F B Bronze B. on 1, 2, 3, 6, 8, 9, 12, 13. 123 6 89 12 13 C 
Ball and Bronze B. on all.. 4 G aoe on 3. 2, 3,6, Rate wccrecsy. - F 
— ing B. on : ; a 2 : 
Brown-Brockmeyer Co..... 3 E 1213 A 
S lle R D Ohi 3 F 1213 B Diehl Mfg. Co., Elizabethport, N. J.. 1234 6 8910 12 13 B 
1000 Smithville Road, Dayton, Ohio . 123 1213 C Ball & Waste B. onall............. 1234 678910 1213C 
3 8 12 13 D Ral Ben 3:6; 9242; 15... os 1434 6729 “2:80 
oo ee Oe OO ey eS eee 8 9 1213 E 
Burke Biectric Co.......-..2.0.. 10111213 A Bet a. 5 bon cease eee r286.-é6_@9 12 13 F 
12th & Cranberry, Erie, RE cache 1 34 C8 9 10 11 12 13 B 12 A 
Ball & Babbitt, 9. 10, 11, 12, 13.. 1 3 E8 9 10 11 12 13 D 4 G 
3. 8,9, 1 cei ehkna pie 3 8 9 10 12 13 F 
arogse B. 28 = Dumore Co., Dept. 107-C 4 9 yr ££ s 
Cedarburg Mfg. Co., ores: Wis. . 8 12 F DB GR re os 4 9 E B 
Ball Bearings. . : =z Cc Ball Bearings. . 4 G 
Electric seaneuaey Mtg. _. ae 11 DEB 
1331 Tyler, Minneapolis, Minn. 11 = 
RG Ctts BONNE COCR. 6 ok ec wins oc vee 4 6 9 E 13 A 
ee PT re ree 4 6 9 F 13 B 
Ball, Semi-Oil-less & Wick B. on 4. 4 6 9 G 13 C 
Minctric Products Ce... 0.05 cccesccdcns D8 9 10 11 12 13 B 
1725 Clarkstone Rd., Cleveland, O..... F8 9 10 11 12 13 C 
HOW TO USE THE TABLE Ball, Bronze & Ring B. on all.... 
Electric Specialty ue 213 South St.... 123456D8 910111213 A 
‘ Be errr ree 123456 8910111213 B 
If you want to know who manufactures Split Phase motors, the Ball and Wick B. onall............ 123456F89 1011 1213C 
. . ° ° . Waste B. on 1, 2, 3, 4, 5,6, 8,9..... 345 8910111213 E 
corresponding number in the key is 2, you will find that every manu- 4 9 13G 
facturer in the table, with a 2 or a column of 2's to the right of his | Electro Dynamic Works.............. 8910 1213 A 
h Se tek’ h k h SY Oy. Sey se err 8 9 10 12 13 B 
name, offers such equipment. lo find the forms he makes, see what Ball B. on 9, 10, 12, 13............. 8 9 10 12 13 C 
: ee : he Re WERE EDs bogs sicees xo 8910F 12 13 D 
letters in the right-hand column, A, B, C, etc., line up with 2's. Bronze B. on 13 errs 910 1213 E 
. #0. og: : ’ Elliott Co., Ridgway, Pa. ............. E10 11 12 13 C 
Bearings specifications are listed under each manufacturer's name, for fell and Geet Geek: F 10 11 12 13 D 
each type of motor. Emerson Electric Mfg. Co............. 2 56 89 A 
eR SOO. case eatass tadastaeases 22a 8 9 10 12 13 B 
Ball B. on 1, 2, 3, 5, 6, 8, 9, ites. CESSES 8 9 Pr 223325 <¢ 
KEY Bronze Bearings on all............. 
Fairbanks, Morse & Co................. 89 1213 A 
TO TYPE AND SIZE TO FORM 900 S. Wabash Ave., C mien. Bivins 8 12 B 
Ball en ita pie wes <0 1 8910 F 1213 C 
: at 3 9 
~-Frac. to 2 hp.— 8 Polyphase A Speed Reducer Sleeve B. on 1, 3, 8, 9, 11, 12 a3 io 11 is S 2 
1 Condenser 9 Direct Current Built-in 
2 Split Phase B Totally Enclosed | Fidelity Electric Co...... saved ¥assaee <a 
3 Repulsion Induc- 331 N. Arch, Lancaster, Pa............ 234 8 10 F 1213 C 
Jan —Over 2 hp.— C Semi-Enclosed Ball, Waste & Wick B. onall....... 23 8 D 
4 Universal 10 Wound Rotor ; ae Feed Portien th MGs: £4... 25 Ss kkwes oe hae 1 5 8 n138 -C 
5 Synchronous 11 Synchronous an Loole 172 Union, Worcester, Mass........... 1 5 8 1112 E F 
6 Shaded Pole 12 Squirrel Cage A Vertical Ball or other Bearings as specified .. . 


7 Clutch 
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13 Direct Current 


























Governor-Control 
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MILLIONS OF 


DELCO APPLIANCE MOTORS 
IN CAR HEATER SERVICE! 


Perfected Through Years of 


Research and Field Experience 


Because of their essential reliability and quietness of operation, 
more Delco Appliance Motors are used in car heating service than 
any other make. Here, in actual statistics, is the testimony of 
enthusiastic customer-acceptance the country over . . . motors 
which, through years of extensive research and a wealth of field 
experience, have come to meet the most exacting demands of car 
owners with outstanding success. 


Heavily constructed throughout, Delco Appliance Motors fur- 
ther guarantee reliability by the closeness to which every part is 
held in production, the special processing of brushes and commuta- 
tors—and better still—the use of over-sized felt-packed oil reser- 
voirs with a special long-life lubricant . . . eliminating the necessity 
of frequent lubrications after installation. 


Owners, too, commend the smooth and quiet operation of these 
dependable motors . . . qualities insured by rolled armature shafts, 
self-aligning ‘‘sized’’ bearings, commutators turned on special high 
speed lathes for frictionless, sparkless brush service, heavy cases 

. and the use throughout of a tight, vibrationless assembly. 


Delco Appliance Motors are built to wear, built to render depend- 
able service—from first to last. 








Windshield Defrosters, too, depend 


upon DELCO APPLIANCE MOTORS 


Motor-driven fans, which direct a current of hot air 
against the windshield, bring relief from the exte- 
rior dangers of sleet, snow, and ice, the interior dangers 
of steam and condensation. Here again it is impera- 
tive that the motors used shall operate quietly and 
dependably. The wide public acceptance of Delco 
Appliance Motors in this new and popular service is 
the best evidence of their special fitness for the task. 





DELCO APPLIANCE DIVISION 


GENERAL MOTORS SALES CORPORATION 
ROCHESTER, N. Y. 


MARCH, 1937 




















MOTORS FOR DESIGNED-IN USE 


Generai Electric Co., 
Schenectady, N. Y.. 
Bal). B. on all.. 

Bronze B. on 1, 2, 3, 4, 5, 6, 
Ring B. on 8, 10, 11, 12, 13 
Waste B. on 1, 2, 3, 4, 5, 6, 
3abbitt, 1, 2, 3, 8,9, 10, 11, 
General Industries Co. 
Elyria, Ohio 
Oil-less and Bronze B 
Gilbert Co., A. C. 
New Haven, Conn. 


Dept. 6B-201, 


8,9 


8.9 


a2 33 


Hamilton Beach Co..... 
Racine, Wis. . 
Ball and Babbitt Bearings on all 


Hansen Mfg. Co., Princeton, 
Babbitt Bearings 


Ind 


Harnischfeger Corp. ; 

4400 W. National Ave., M 
Sleeve or Anti-Friction B. on 1 all 

Heinze Electric Co., 
Oil-less B. on all.. 


Lowell, 


Holtzer-Cabot Electric Co. 
125 Amory, Boston, Mass.... 
Ball, Bronze and Waste B. on all. 





Howell Electric Motors Co... 
Howell, Mich. 
Ball and Bronze - all.. 
Ring B. on 1, 2, 3, 5s 8, 
Waste B. on 1, 2, 3, * 8 


Ideal Electric & Mfg. Co. . 
Mansfield, Ohio 
Ball, Roller, Bronze and Babbitt 


Imperial Electric Co....... 

48 Ira Ave., Akron, Ohio. . 
Ball B. on 1, 2, 8, 9, 10, 
Bronze B. on 1, 2, 8, 9, 
Roll. B. on 10, 12, 13. 

Janette Mfg. Co.... 

556 W. Monroe, C hic ago, Ill. 
Ball and Bronze B. on all 





Kendrick & Davis Co... 
I ebanon, N. H. 
Ball, Bronze, Oil-less and Wick 
Kimble Electric Co.. 
2011 W. Hastings, Cc hicago, 
Ball Bez rings on all 


Ill. 


Kingston-Conley Electric Co. 
68 Brook Ave., North Plainfield, N. J. 
Ball or Bronze B. on all 


rman 


ilwaukee... 


Nanny 


NNNN dS 





Leland Electric Co., 
Ball, 


Dayton, Ohio. . 
Bronze or W aste B. on all 
Lincoln Electric Co... . : 
12818 Coit Road, C leveland, Ohio. 
Ball and Ring Bearings on all. 
Marethen Electric Mfg. Cem. 
32 Island, Wausau, Wis. 
Ball and Bronze B. on all 


Marble- Card Electric Co. 
Gladstone, Mich. 

Ball Bearings aa 
Master Electric Ss. 
Dayton, Ohio... 

_ Ball, Babbitt and Wi ick 


Minneapolis-Honeywell Daguiater Co. 

Brown Instrument Co. Div. 

4466 Wayne Ave., Philade _— a, 
Bronze Bearings, 


8 9 
8 9 
8 


8 9 
a) 


ve 9 »9 10 F 12 


9 


10 D> 
10 E 
10 F 
10 ¢ 
10 E 


1 
1 
1 


1 
1 
a 


12 





Ohio Electric Mfg. Co... . si 
5905 Maurice Ave., C leveland, Ohio. . 
Ball B. on 1, 2, 5, 8,9. : 

Sleeve B. on 1, 2, i. 6, 8. 9 





Peerless Electric Co... 
Warren, Ohio 
Ball B. on 1, . 
Waste B. ae 2 ’ 
Ring B. on 12, 13 





Pioneer Gen-E-Motor Corp..... 
466 W. Superior, Chicago, Ill. . 
Ball, Roller, Bronze, 
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Oil-less & Wick . 


Redmond Co., A. G., 
Fl nt, Mich., 
Oil-less Bez 


1119 Stewart Ave., 
rings 
Reliance Elec. & Engrg. Co.,. 
1088 Ivanhoe Road, Cleveland, ©. 
Ball, Roller, Bronze, Ring & Waste. . 


Bes patie Electric Co. carte &: 5nd 
2650 W. Congress, Chicago 
Bronze, Waste e and Wick. 


Il 


Robbins & My: ers, Inc., 
Springfield, O. 


Ball, Bronze, Ring, Waste and Wick . 


Signal Electric Mfg. Co. 
Menominee, Mich.... 
Bronze, Oil-1 less B:. 


Silent Hoist, Winch & Crane Co. ‘ 
770 Henry, Brooklyn, N. Y.... 
Ball, Bronze and Ring on all. 





Smith Mfe. Oe, F. A., 
Rochester, N. Y. 
Oil-less Bearings. ' 


Speed Way Mfg. Co.,.. : 
1828 S. 52nd Ave., Cicero, Ill... 
Oil-less B., Ball 'B. optional 








Star Electric Motor Co. 
Bloomfield, N. J.... 
Ball and Waste. . 
Sterling Electric Motors. hic. spices 
Telegraph Road, Los — les, C alif. 
Ball & Sleeve B. on all . Sate 


Stow Mfg. Co.,... 
443 State, Binghamton, N. Y. 
Bronze Sleeve ” 


Sundt Engineering Co., 
4252 Lincoln Ave., Chicago, 
Oil-less Bearings eee 


Sturtevant Co., B. F., 


Hyde Park, Mass.. ; 5 
Ball and Bronze” B. on all.. 


aS 





C 10 
8 D10 F 


10 11 
10 11 
10 11 


E 


CHEMICA 


CRANE AN 


DIRECT C 


12 DA 
12 F B 
2A ¢ 


9 
9 
9 


10 


13 A 
13 B 
13 C 
A 
G 


13.:33.'¢ 
12 13 D 
12 13 F 








Sunlight Electrical Co.. Aaa 
330 Dana Ave., Warren, . Ohio 
Ball, Bronze ‘and Oil-less B. 


U. S. Electrical Motors, Inc.,. 

200 E. Slauson Ave. Los Angeles, Calif. 
Ball and Babbitt B 

Valley Electric Corp. eg Si te bd rg ; 

4221 Forest Park blvd., St. Louis.. 
Ball Bearings on all ‘ 





Victor Electric Products, Inc.. is 
712 Reading Road, C incinnati, Ohio... 
Bronze Bearings (impregnated) . 


10 
10 


E 


DC 
E F 


12 D A 
12E B 
AF _& 


12 D B 
z2F f 


B 
7 Cc 





Wagner Electric Corp. nas ge ci * 
6400 Plymouth Ave., Louis, Mai... 
Ball, Babbitt and We mal Yarn on all.. 
Bronze B. on 8, 10, 12 
Ring B. on 3, 10, 11, 12... 





Walter Electric Mfg. Co.,. aed 
215 Cumberland, Norfolk, Va.... 
Ball and Roller Bearings... 





Warren Telechron Co.,.. 
Peas DROS, ins 5 6 nde woes 





Wesche Electric Co., B. A............ 
1622 Vine, Cincinnati, Ohio 
Ball and Bronze B 


os 
x 


Ng 








Westinghouse Electric & Mfg. Co.,.... 
East Pittsburgh, Pa.. . 

Ball B. on all 

Ring & Babbitt, 

Bronze B., on i. 

Waste B. 1, a 





Woods Machine Co., S.A.,...... 
27 Damrell, Boston, Mass...... 
Ball B. on 12... 


FRACTIONAL 


ImoOwP> | HOO 


~ 
) = 


+. 


Ow 





Yates-American Machine Co.,...... 
Beloit, Wis. 
Ball, Bronze and Ring B 


Zobell Elec. Motor Co.,...... 
94 South Ave., Garwood, N. 
Ball & Bronze B. on all.... 
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PRACT SPLIT PHASE 
TONAL HORSEPOWER MOTORS 





j GEAR MOTORS 





BOSTON 


ADDING MACHINE 
AIR CONDITIONING MACHINERY 
AGITATORS 
BAKERS’ MACHINERY 
BALANCING MACHINES 
BATTERY CHARGING SETS 
BLOWERS 
BOOKBINDERS' MACHINERY 
BOTTLING MACHINERY 
BOX MAKING MACHINERY 
BRICK MAKING MACHINERY 
CALCULATING MACHINES 
CAMERAS & PROJECTING EQUIPT 
CANDY MAKING MACHINES 
CANNING MACHINERY 
CEMENT MAKING MACHINERY 
CHEMICAL PLANT MACHINERY 
CHURNS 

CIGARETTE MAKING MACHINES 
CIRCULATORS. AIR 

CLAY MAKING MACHINES 
CLEANERS. HAT 

COAL MACHINERY 

COKE MACHINERY 

COFFEE MACHINERY 

COMPRESSORS 

CONVEYORS 

COUPON CUTTERS 

CRANES 

DAIRY APPARATUS 

DENTAL MACHINES 

DISHWASHERS 

DRIERS 

ELECTRO-PLATING EQUIPMENT 





HE same iliti 
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ger a arb and produce mot es 
cc ewing Machine requir pie ae 
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os alae beg also to you eee 6 
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» aaah pnabeed eben dena a 

LN AN ision of THE SINGE | yd solos ae 
vs R MANUFACTURING CO. 


CHICAGO 


EMBOSSING MACHINES 
ESCALATORS 
FANS. EXHAUST 
FERTILIZER MACHINERY 
FILLING MACHINES 
FILTERS 
FIRE ALARM SYSTEMS 
FLOUR MILL MACHINERY 
FOOD PROCESSING MACHINERY 
GENERATING EQUIPMENT 
GLASS MAKING MACHINERY 
GRINDING MACHINERY 
HAT MAKING MACHINERY 
HOISTS 
HUMIDIFIERS 
HYDRAULIC MACHINERY 
LAUNDRY MACHINERY 
LEATHER MAKING MACHINERY 
LOOMS. TEXTILE 
MACHINE TOOLS 
DRILL PRESSES 
PUNCH PRESSES 
SHAPERS 
GRINDERS 
BORING MILLS 
PLANERS 
LATHES 
SHEARS 


BLANKING PRESSES 
ETC. 


MARINE MACHINERY 
METAL WORKING MACHINERY 
MINING MACHINERY 


MOTOR-GENERATOR a 
Orr) APPLIANCES 


DALLAS 


NEW YORK 


Ol BURNERS 
OVENS 
PAINT MAKING MACHINERY 
PAPER MAKING MACHINERY 
PETROLEUM PRODUCTS MACHY 
PHONOGRAPHS 
POLISHING MACHINERY 
POWER PLANT MACHINERY 
POWER TABLES 
PRINTING MACHINERY 
PULVERIZERS 
PUMPS 
RECORD CHANGERS 
RECORDING INSTRUMENTS 
REFRIGERATING MACHINERY 
RUBBER MAKING MACHINERY 
SCALES 
SEPARATORS 
SEWING MACHINES 
SHOE MAKING MACHINERY 
SMELT'G & REFIN'G MACHY 
SOAP MAKING MACHINERY 
STOKERS. MECHANICAL 
STONE WORKING MACHINERY 
SUGAR REFINING MACHINERY 
TABULATING MACHINES 
TESTING MACHINES 
TEXTILE MACHINERY 
TYPEWRITERS 
UNIT HEATERS 
VACUUM CLEANERS 
VENTILATING EQUIPMENT 
WASHING MACHINERY 
WEIGHING MACHINERY 
WINCHES 
WOODWORKING MACHINERY 


D. C. UNIVERSAL MOTORS 











TOTALLY-ENC 
ENCLOSED 
SQUIRREL CAGE ora 
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“CONTROL DEVICES 


AUTOMATIC CONTROL DEVICES FOR DESIGNED-IN USE 


APPLICATIONS include: Air Conditioning—Refrigeration—Stokers—Fountain and Water Systems—Domestic and Industrial Electric Heat Appliances; Ranges, Oven 
Furnaces, Incubators, Water Heaters, Fire Alarm and Sprinkler Units, etc. 
Control types are indicated in the accompanying table by the classification column in which they appear, thus, 


A—Thermostat D—Level-Float G—Pilot K—Damper Motor N—Magnet Valve 
B—Humidistat E— — H—Mercury Swing L—Motor Valve O—tThrustor Valve 
C—Pressure-Vacuu F—Tim J—Relay- ae Contactor M—Solenoid Valve P—Thermal Valve 


SPECIAL APPLICATIONS are eiastnll by added initial, as follows: q—Oil Burners; r—Gas Burners; s—Process Equipment; t—Pumps and Compressors; u—Unit Air 
Heaters; v—Machine Tools, Welding, etc.; w—Motors, Bearings, Transformer and Furnace Cooling Lines, etc.; x—Electro- zrengeees y—Electronic. 
Where control unit is designed for handling specific elements, numeral indicates the latter, as follows: 1—Air; 2—Gas; 3—Liquid (fuel-oil, water, brine, etc.); 4—Steam 


|| ACTUATING || ACTUATED | \| ACTUATING || ACTUATED 















































































iA BIC DEF GH} JK} L MN O P Te JK} LMNOP 
Acousto-Lite Laboratories, 2920 S. Vermont | Emerson Electric Mfg. Co., St. Louis, Mo.. E 
Ave., Los Angeles, Calif................ J | 
| Ermstat Co., 1825 Wylie, Philadelphia, Pa...|| A | 
Alco Valve Co., Inc., 2628 Big Bend Blvd., || | 123 lw | 
De III. is ca 'nnse add Saxccenseses D L M4N P | Euclid Electric & Mfg. Co., 1 
| Chardon Road, Euclid, Ohio............ 1} E 
Allen-Bradley Co., 1309 S. First, 1] i. \| 
PINE rate loose sees caan’ CDEFG |/J | N Fisher Governor Co., Marshalltown, Ia. .... D 
Almo Mfg. Co., 475 Washington, Newark, N.J.|| H|} | Foxboro Co., Foxboro, Mass.............. | BCD EFG | 
American Automatic Elec. Sales Co., | 1 Friez & Sons, Inc., Julien P., Baltimore, Md.|| A B| EF JK} L M r 
1019 W. Van Buren St., Chicago, Ill...... | Hi| J | 
1 Fulton Sylphon Co., Knoxville, Tenn....... .| P 
American Instrument Co., 8010 Georgia Ave., | | 1| 
Sliver Boring, Md.......cccccscccccceces A J | G-M Laboratories, Inc., 1731-A Belmont Ave., 
NS Ws « 6.00 cke%in dea vateeee eas J 
American Moistening Co., 260 W. Exchange, | 
Pe a Bacs wives yisccversescuens General Controls Co., 1370 Harrison, 123 
Oe GN, « Gray dion cnescenekake | A 4M 
Anderson Co., C. J., 212 W. Austin Ave., | 123 123 
RII ke 8 eto ee | J Genera! Electric Co., Schenectady, N. Y.....|)}A |C D EFv_ |iJy L 4M O 
Arrow-Hart & Hegeman Electric Co., | General Electric Vapor Lamp Co., 
eee D G |i J | 887 Adams, Hoboken, N.J.............. H 
Automatic Produets Co., 121 N. inion, 1] 12 23 General Fittings Co., 100 Baker, 
Milwaukee, Wis.. i ‘ ... | ABL DE | JK 3M N P PORPNNIOR, Bie Back counkssiadaeucies A 
Automatic Specialties Co., 418 E. First, || 1] General Sales & Products Corp., 
DOPED. «o.ns.ceosssesovnnnse'se | |e | | 45 Mohawk, Cohoes, N. Y.............. 3M 
| 
Automatic Switch Co., 154 Grand, 1} | 123 123 Gleason-Avery, Inc., 27 Clark, Auburn, N. Y.|| A JK 
WE HG Ty Bios ooo dccknuscctsoone ee faa J 4M 4N 
|| ] Grinnell Co., Donald & Pryor Sts., 
Automatic Temperature Control Co., Ine., | 1| POU Ms Biigdsecpuckcse seeds stass F 
34 E. Logan, Philadelphia, Pa........... A Fs || Ki L 
1 1} 1123 123 Guardian Electric Mfg. Co., 
Barber-Colman Co., Rockford, Ill.......... || AB EF K| 4L M 1627 W. Walnut, Chicago, Illl............ J 
| | 
Bender Warrick Corp., 534 S. Woodward | Dq H-B Instrument Co., 2518 N. Broad, 
Ave., Birmingham, Mich............... w WJ | Pe Bs son ckcumikssaukds soeuqne A 
Bendix Marine Produets Co., } Hart Mfg. Co., Hartford, Conn............ A E 4HijJ 
754 Lexington Ave., Brooklyn, N. Y......|| J 
Hunt & Son, C. B., Salem, Ohio............ 1M 
Bishop & Babcock Mfg. Co., 4901 Hamilton || 1| 
Ave., N. E., Cleveland, Ohio............ iA |CD 1 Hy-Lo Unit & Metals Products, Inc., 
| 1} 961 S. Fair Oaks Ave., Pasadena, Calif... . M 
Bock Oil Burner Corp., Madison, Wis.. .. .. . || 3M 
i| 123 Hynes Electric Heating Co., 240 Cherry, B 
Bristol Co., Waterbury, Conn............. | 4L PRG WAG. .vcavxencceencnsceuend u 
Burling Instrument Co., 241 Springfield Av e.|| Industrial Instrument Co., 
PG RGIS aun cone eadasnewekecles ! || 96 E. Miller Ave., Akron, Ohio.......... F 
i 
Carrick Engineering Corp., Michigan City, Ind | || C H\| JK M Jefferson Electric Co., Bellwood, Ill........ H 
Clark Controller Co., 1146 E. 152nd St., Kurman Electric Co., 241 Lafayette, 
eae D Fy J WOON EG ie Reve veepapevavete<cadddsins J 
Columbia Burner Co., Toledo, Ohio.........|| G Lammert & Mann Co., 219 N. Wood, 123 
TSS) BEES Oererrr rer reer.” 4N 
Continental Electric Co., Geneva, III, Hs} 
Leach Relay Co., 5915 Avalon Blivd., J 
Controlograph Co., 380 Canal, New York Hi J ON SS eer ey y 
i} 
Cook Electric Co., 2700 Southport Ave., \| Leeds & Northrup Co., 4901 Stenton Ave., 
RAT aE \| A | Ki POE, Bilson cndgccdescacctveues cD J L 
Cutler-Hammer, Inc., 1264 St. Paul Ave., | Leland Electric Co., Dayton, Ohio.......... EF H 
= ee eee, }ABIC Dv J L M 
HI Lindberg Engineering Co., 221 Union 
Detroit Lubricator Co., 5842 Trumbull, 1 23 Pe OR, COME, Tha. c osc ccscvcsesedes A Hs|| J 
SN NE Bin cx ipadeuakscaareus |ABIC D EF Bi K M P 
\| Loesser Engineering Labs., 8 Duryea, 
Dunn, Inc., Struthers, 138 N. Juniper, POOUES Dis Oan'ss viv vss ch doasapanaetens DE H 
PU Bs crainocenesssnckvcencclt & F Hi J 
| 1| McCorkle Co., D. H., Sixth & Bancroft Way, 
Durakool, Inc., 1008 N. Main, Elkhart, Ind.|} | NU IEG 7 oss a wouwewteeenocaexaa’ A E 23P 
Eagle Signal Co., Moline, Ill...............1] Fs J McDonnell & Miller, Wrigley Bldg., 
CODE, Sibas a wechwsscaducceeneens sees D 
Edison Electric Controls Div., Thomas A. 
Edison, Inc., 43 Lakeside Ave., West Machlett & “7 E., 220 E. 23rd St., 
Orange, N.J....... ; A F \| J DOO TS Ws Maas dvncscsdciveaivens se H 
Electric Controller & Mfg. Co., 2700 vE. “|| A Fs || a a 9 9 
79th St., Cleveland, Ohio............... |W v |i Magna! Valve, 5 Sera . | ° 
Electric Switch Corp., Ya | ‘ 
IE no ce bbaebeve nbs ac tases 1] F Hil Mercoid Corp., 4201 Belmont Ave. 1} 123 
i] RUN Woy e505 ees onccsuscdewenben ||A |C D EFG HJ |4L N P 
Electric Valve Mfg. Co., 64M urray, 1 i] Meriam Co., 1953 W. 112th St 1] 
HOW TOK, Mi. Ee...000sernrererevenees | | - Cleveland, Ohio............2..0s00ceees c 
Electrimatic Corp., 2100 Indiana Ave., | |] 23 Metric Switch Laboratories, 2703 E. Atwater, 
PII oon ocean a bhaet ad oan eee M ney | See ese 


(Continued on M 86) 
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4 Watt, 115 Volts—G10 Bulb. Supplied in 
1 Watt for 220 Volts 





AT WORK 





2 Watt, 115 Volts—S14 Bulb. Finish—Clear, 
Sprayed Red or Yellow 











Y% Watt, 115 Volts—T4 4 Bulb. Supplied 
with Candelabra Screw Base Only 


Neon Glow Lamps make the ideal pilot and indicator. 
They have a normal life of 3,000 hours, and their oper- 
ating cost is negligible—only a few cents a month for 
even the largest size lamp. 

Neon Glow Lamps find frequent use where vibration 
or shock is a problem, for these tough little lamps are 
not affected by either condition. By a gradual darken- 


ing of the glass they give ample warning in time for 


3 Watt Bulb S14. Finish—Clear, Sprayed Red or Yellow 


NSOWN 
GLOW 
LAW? S 








1 Watt, 115 Volts—G10 Bulb 


replacement. They operate at standard voltages on 
both A.C. and D.C.... and they come provided with 
bases to fit standard receptacles. 

Your wholesaler or jobber carries a complete line of 
these efficient Neon Glow Lamps. Your needs can be 
filled immediately from stock. Further information can 
be obtained from the General Electric Vapor Lamp 
Company, 887 Adams Street, Hoboken, New Jersey. 


GENERAL @ ELECTRIC 
VAPOR LAMP COMPANY 


801N 


MARCH, 1937 
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‘AB\C D EFGHiJK an OF ed iran ae ABCD EFGH)|JK} LMNOP 
Meyer Lloyd Co., 140 Harding Rd., Russell Electric Co., 340 W. Huron, 
Springfield, Ohio F 5 


Chicago, Ill... .. AB D EF JK M 
Milwaukee Gas Specialty Co., bilienshen, Wis Shallcross Controls, Ine., 121 N. ‘Bree adway, 


Minneapolis-Honeywell Regulator Co., Milwaukee, Wis. . > D 
Brown Instrument Co. Div., Be ; Shand & Jurs Co., Be reeley ay, C “alif, _ D 
4466 Wayne Ave., Philadelphia, Pa. AB CDE } ‘ , 


Sigma Instruments, Inc., 

Myers Engineering Equipment Co., 388 Trapelo Road, Belmont, Mass... .... 

3947 W. Pine Blvd., St. Louis, Mo..... Square D Co., 6060 Rivard, Detroit, Mich. 
Newark Boiler Regulator Co., Bloomfield, NJ . ae A a ie 

i. Spencer Thermostat Co., 34 Forest, 
Oilgear Co., 1301 W. Bruce, Milwaukee, Wis M, ‘ Attleboro, Mass.... 
Pans aa 0 ar Oy ‘nl ide 7 
E "Chea — Co., 1775 Old Colony Bldg Stat-Amatic Instrument & Appliance Co., 
ae aoe er sag Hartford, Conn. 

Partlow Corp., 2 Campion R oad, 


New Hartford, N. Y. \ Supreme Electric Products Co., 
anti aoa 7 . ane Rochester, N. Bsc 
PayneFurnace& Supply Co., Beverly Hills, Calif || A at 


Penberthy Injector Co., 1242 Holden Ave., 1 yy oe ore Park & Nostrand 
Detroit, Mich...... ‘ 31 Aves., Brooklyn, N. Y... 


Penn Electric Switch Co., Goshen, Ind. AB . . Thermador Electrical Mfg. Co., 2821 E. 
ie 3 ales. Calif 
Perfex Controls Co., Milwaukee, Wis. : Fico, Len Angeles, Call. 
Philadelphia Gear Works, Erie & G Sts., 
P hil: adelphia, Pa. . eee 
Powell Co., Wm., Dr: aper & C seuhet Sts., 
Cineinnati, Ohio } Trumbull Electric Mfg. Co., Plainville, Conn 
Powers Regulator Co., 2739 italien Ave., 
Chicago, Ill......... 


Thompson Clock Co., H. C., Bristol, Conn. 


Tork Clock Co., Ine., 31 South St., 
Mt. Vernon, N. Y........ 


Ulanet Co., George, 85 Columbia, 
+s an N ky Nod. 
Powrex Switch Co., 190 W low, ro 


Waltham, Mass. cat i United Electric Controls Co., 69 A St., 
Precision Thermometer & Sasi ant Cc 0., Boston, Mass. 


1434 Brandywine, Philadelphia, Pa. Vickers, Inc., 1400 Oakman Blvd., 
: Detroit, Mich 
Production Instrument Co., 


1319S. Wabash Ave., Chicago, IIl.. E Walser Automatic Timer Co., 
Ranco, Inc., Columbus, Ohio. .......... Graybar Bldg., New York, N. Y. 


Red Seal Controller Co.. ba ome en Co., 34 South St., 
1024 8. Fifth, Milwaukee, Wis........ ; mone i 


Refrigerating Specialties Co., 714 South Ss " ped hee 0., 765 Hampden 
Sacramento Blvd., Chicago, Ill... ... ’ ee ere ee TOS eS : 


; Westinghouse Electric & Mfg. Co., 

Reisner Mfg. Co., W. H., Hagerstown, Md East Pittsburgh, Pa. 

Rhodes, Inc., M. H., Rockefeller Center, Weston Electrical Instrument Corp., 
New York, N.Y.... . . P 582 Frelinghuysen Ave., Newark, N. J. 


White Mfg. Co., 2362 University Ave., 
.. : 
Ross Operating Valve Co., 6488 Epworth St. Paul, Minn 


Blvd., Detroit. Mich. 1M Wilbin eet Corp., 40 E. 34th St., 
; New York, 
Ruggles-Klingemann Mfg. Co., ee 


Salem, Mass G Ki! L MNO Wilcolator Co., 17 Nevada, Newark, N. J. 


MOTOR CONTROLLERS Direct current. itor untnols ory indicwied by bower cane 


| . ; | : 
Alternating current types of motor controllers ere indicated tn the eccompenying teble by the classification etters,; d-drum, f-face plate; also the following 
column in which they appear, thus S—Sauirrel Cage a—across-the-line m—remote control w—limit 

5—Across-the-Line 8—Tumbler or Push Button F—Face Plate _T—Slip Ring c—counter-E.M.F. o—reversing y—tumbler or push 
6—Auto-Transformer 9—Capacitor L—Multi-Speed V—Synchronous h—machine tool p—rheostat 


button 
7—Resistance D—Drum R—Single Phase X—Semi-Automatic j—non-reversing 


Robertshaw Thermostat Co., Youngwood, Pa || A 





MOTOR CONTROLLERS |. MOTOR CONTROLLERS 
STARTERS | SPEED REGULATORS | Euclid Electric & Mfg. Co., 3 oj dj) 
; - Chardon Road, Euclid, Ohio... . 5 7 D}) 


UTO. 


Furnas Electric Co., oj d 
Ce a ree D 


General Electric v o., (Dept. 6B-201), | chom foj y “ae , : 
Schenectady, N ya 1 56 wzix}6 8D ‘ 5L 7L| DFL 9 


General Radio Co., p 
Cambridge, Mass.. . . we eae 


|AUTOMATIC 
|| MANUAL 


x A 


6 78D) RSTV\|57 | 
jahjmoy 
6 78D)iRSTYV 


il 
| 


oll 


AUTOMATIC 
~||MANUAL 


a 5 
Allen-Bradley Co., ajmowy 
1309 S. First, Milwaukee, Wis... ... 5 6 


~ _sl| 
ms x 


- 
Y 
"= 


Leland Electric Co., Dayton, Ohio 


Allis-Chalmers Mfg. Co., ahmo ahjy | Lincoln Elec. Co., 12818 Coit Road, 
Condit Works, Boston, Mass. 5 6 6 8 STV Cleveland, Ohio..................| 6 7 «| 
| j 
Arrow-Hart & Hegeman Electric Co., ||ajmoy 3 | Monitor Controller Co., || a homw| | 
ee ae era 5 5L 51S. Gay, Baltimore, Md.... | 8 7| X| 


~ 


Automatic Switch Co., ; a | : National Electric Controller Co., | 
154 Grand, New York, N. Y...... 5 | | 5309 Ravenswood Ave., Chicago, IIl.| 


P b Ohmite Mfg. Co., 

w7| X S || 5L 7L| DFL 9 4843 Flournoy, Chicago, I/II 

Clark Controller Co., ros Roller-Smith Co., 2140 Woolworth 
1146 E. 152nd St., Cleveland, Ohio. || 5 7|X ST V\| 5L 7L} DF Bldg., New York, N. Y....... 


Century Electric Co., 1806 Pine, a chom jy | dfhp 
St. Louis, Mo. ‘ j 7 


Cleveland Electric Motor Co., dh Rowan Controller Co., 2313 Home- || a cdom 
5213 Chester Ave., Cleveland, Ohio | 3 | DL wood Ave., Baltimore, Md.........|| 5 7 








Colt’s Patent Fire Arms ~— Co., amo | | y | Schaefer Bros. Co., | | || 
Hartford, Conn........ ws 5 1059 W. 11th St., Chicago, Ill... .. .| y $T DF 
Cutler-Hammer, Inc., chom| | jy n Square D Company, 710 S. Third fp 
1264 St. Paul Ave., Milwaukee, Wis. 5 w7|X! 6 WRSTV 7L 49 Milwaukee, Wis........ 5 | 5 | 3T 5L7L| FL 
Dunn, Inc., Struthers, y |i Trumbull Electric Mfg. Co., | ci hj 
138 N. Juniper, Philadelphia, Pa.... xX | Plainville, Conn.. 5 0 





| | 
Electric Controller & Mfg. Co., } a ; | Ward Leonard Electric Co., \| achjmowy| afhjoy | fhjop 
2700 E. 79th St., Cleveland, Ohio. . || j 5L 7L ¢ 34 South St., Mt. Vernon, N. Y. 5 6 7|\X\ 67 8 | R ST \| 5L 7L| FL 79 
' | | 
Electric Machinery Mfg. Co., | | Westinghouse Electric & Mfg.Co., || acjdhom| | foj lo = Al dfhp 
14th Ave.. N. E., Minne: apolis, Minn.'! 5 6 1X East Pittsburgh, Pa. . ' § 6 w7iX!' 6 8D ST V''5L7L! DFL 9 
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All moving parts are safely enclosed. The 
wiring gutters are roomy and unobstructed, 
for front wiring. Switch mechanism has full 
floating contacts, with double break in each 
leg. Vulcoid rotor acts as flash barrier; com- 
pletely separates each break. The arc breaks 
in a porcelain well. Ventilated contacts give 
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ARROW ELEGTRIG DIVISION 


THE ARROW-HART & HEGEMAN ELECTRIC CO. HARTFORD. CONN. 


Enclosed SAFETY 
AN Ga | ts 


ample air space for the break. The vulcoid 
rotors are highly resistant to charring and 
moisture penetration... This complete line of 
switches carries H. P. ratings in addition to 
Ampere ratings. All have attractive gray enam- 
el finish, with red identifying label. Send 
for new Safety Starting Switch Catalog No. 7. 
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(Continued from p. 40) 
from 0.1 to 20 seconds and, once set, the cycle is re- 
peated with extreme accuracy until the setting is 
changed. 


Light-Sensitive Tubes—Third in the classes of elec- 
tronic tubes of significance to electrical product makers 
are those in which the flow of current is effected by the 
influence of light. They are made in three types which 
are classed, in accordance with the means by which 
they are caused to operate in the presence of light, as 
photo-conductive, photo-voltaic and photo-emissive. 

In the photo-conductive tubes the electrodes are sepa- 
rated by an element, usually selenium, the resistance of 
which varies in response to the amount of light which 
falls upon it. In the absence of light the resistance of 
the selevium element is sufficient to eliminate the pass- 
age of current to any practical amount, while in the 
presence of light the amount of current passed is 
roughly, but not exactly, in proportion to the intensity 
of the illumination. | Photo-conductive tubes are cap- 
able of giving the greatest current output per unit of 
light flux of any type of light-sensitive tube but in- 
herent disadvantages have limited their practical appli- 
cation as they are not well used with amplifiers. 

In the photo-voltaic tubes the electromotive force is 


generated by the action of light upon a bimetallic com- 




























Photronic cell control, through sensitive 
relay, functions for the electrical product 
to operate electric signs and displays. 
Level of natural light intensity the factor 
here. 








bination such as copper-oxide or iron-selenium. Their 
current carrying capacity is in the order of milliamperes 
hence the power output is very small and they are bet- 
ter suited for use in connection with instruments for 
illumination measurement and light metering than for 
general industrial purposes. They may, however, be 
used in connection with relays which are actuated by 
the tube current and which, in turn, control the operat- 
ing current for many of the applications which are also 
made with the photo-emissive tubes. A well known 
application of the photo-voltaic tube is found in the 
exposure meter used for determining light intensity in 
connection with photographic work. 

The photo-emissive tubes, generaily referred to as 
phototubes, are the type most widely employed for a 
great variety of industrial purposes. In this type of 
tube the action of light results in the emission of elec- 
trodes from a sensitive surface, such as caesium oxide, 
the released electrons being drawn to the collecting 
anode by virtue of the voltage which is applied between 
the cathode and the anode. 

Photo-emissive tubes are either of the high-vacuum 
or the gas-filled type in which case they contain an in- 
ert gas under low pressure. In the vacuum type the 
total current passed is that emitted from the sensitive 
surface while in the gas-filled type greater effective 
response is obtained due to gas amplification and sec- 
ondary emission. The vacuum tube has a greater 
length of life than the gas-filled and its output is more 
constant. The gas-filled, however, possesses greater 
light sensitivity. 

For most phototube applications an amplifying tube 


Electronic tube control panel for 
integration in the design of an 
automatic spot and seam welder. 


This general purpose elec- 
tronic timer for the electrical 
product covers a range of 0.1 
to 0.5 seconds. 
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Products of Specialists Have Always Been Preferred 
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‘ Good Queen Bess 
‘ Sent for Needles 





re 

- 4 needle, before the development of the Acme specializes in the production of superior strip 

ibe flying shuttle and the spinning jenny, was an steel and is helping manufacturers improve their 
important commercial tool. Some of the craftsmen products and workmanship. Acme “rolled-for-the- 


of Nuremberg specialized in the product” Superstrip is produced by 


making of needles. They had a craftsmen whose thorough under- 
thorough understanding of the standing of the fabricator’s indi- 
vidual needs enables them to roll a 


SUPERSTRIP which will best meet 


methods and materials necessary to 


create a product of superior quality 


for the requirements which had to 
be met. Queen Elizabeth sent to 
Nuremberg for needles which 


would enable her own craftsmen to 


each forming, shaping or drawing 
requirement — and which will 
provide faster, better production 


without interruption. Yet ACME 








SUPERSTRIP COSTS NO MORE 
THAN ORDINARY STRIP STEELS. 


improve their products and work- 





manship. 


Let an Acme Engineer analyze your product in relation to your equipment. He may be able 


to make profitable suggestions. There is no obligation. Write for complete information today. 





: 


HOT ROLLED + COLD ROLLED 
zy 


i 
ACME STEEL CUMPANY 


GENERAL OFFICES: 2846 ARCHER AVENUE, CHICAGO, ILLINOIS 
Branches and Sales Offices in Principal Cities 
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| | Your Molded Plastic Parts are too important 
| | to be bought piecemeal. Different standards 
of quality, workmanship and finish can raise 
havoc with production schedules and assem- 


bly costs. 
For 60 years Auburn has molded plastic 


parts to just one standard —the precision 

standard. When you buy from Auburn you 
get cost cutting precision that saves many an 
assembly dollar. Parts by Auburn come to 
you “exactly as specified, yet they cost no 
more. 
End your molded parts oroblems once and 
for all — Specify Auburn. 


Established 1876 


MOLDED PLASTICS DIVISION OF 


SU ee ee 





i AUBURN, N.Y. 
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is also employed to increase the small output of the 
phototube to a value sufficient to operate the device 
with which the tube is employed or to actuate a mag- 
netic relay by which the main current is controlled. 


HOTO-ELECTRIC tubes may be operated by day- 

light or by a source of artificial light which may be 
arranged to shine directly upon the cell or be reflected 
thereon. When operated by daylight such tubes are 
used for the control of lights to preserve at all times 
the proper illumination of the factory, shop or office. 
When the light falls below a predetermined value the 
tube functions to operate a switch by which the lights 
are turned on while, in the presence of adequate na- 
tural light the tube causes the lights to be turned off. 

Photo-electro tubes are used for the control of doors 
which are caused to automatically open upon the ap- 
proach of a person, truck or crane whenever such a 
body cuts across a light beam from a source of light 
to the phototube. 

If the relay cf a phototube is connected to a counter 
an accurate counting of all objects passing through the 
light beam will be recorded and in this form phototubes 
are used for counting all kinds of products with speed 
and accuracy. This form of counting has the advan- 
tage when used in connection with products of a plastic 
nature, such as butter, cheese and other soft objects, 
that no mechanical contact is required to actuate the 
counting mechanism. Conveyors and elevators are 
stopped or started by the passage of any object 
through the light beam. 

Since the sensitivity of the tubes may readily be ad- 
justed to respond to any desired increase or decrease 
in the strength of the illumination, they are used for 
such purposes as smoke recording. In this application 
the tube is placed on one side of the smoke pipe 
diametrically opposite the source of light and is used 
to indicate, on a recorder in the boiler room, the density 
of the smoke passing through the flue or, when the 
smoke becomes excessively dense, due to improper com- 
bustion, the tube will actuate an alarm bell. 

By placing phototubes and light sources at one side 
of a roll or web of paper, textiles or sheet metal as it 
comes from or goes to the rolls, the tubes will actuate 
regulating devices so that the alignment of the sheet 
or web is accurately maintained. If the source of light 
is placed below such a moving web and the phototube 
above, any break in the material immediately permits 
the light to reach the tube and, by actuation of a relay, 
shuts down the rolls or the machine until the break is 
repaired. 

Color analysis, color matching and similar observa- 
tions depending upon the strength and nature of re- 
flected light are made by the use of the light-sensitive 
tubes in paint, textile or paper factories so that colors 
may be duplicated at any time by following the records 
thus produced. Safety devices on punches, shears and 
cutting machinery are actuated by phototubes. 


Photographs, courtesy of Cutler Hammer, Westinghouse, 
Ward-Leonard, General Electric and Weston companies. 
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There Must Be a Reason 


Month after month, in this space, we present the leading 
makers of electric appliances. Each one is using “TOPHET” 
for heating elements, 


and it’s Memelsiame because 


exhaustive experiments and long experience have taught those leaders 


how to select their resistance alloys. 


After all, the heating-element wire either makes or breaks the reputa- 
tion of the electric appliance manufacturer. No factor is chosen with 
greater care. And because “TOPHET” eliminates the gambling element, 


it has become the logical choice. 


WILBUR B. DRIVER CO. 
© newark, NEW JERSEY 


Service/ 
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CHROMALOX 


ELECTRIC HEATING UNITS 





The Chrdimaten Gate. Enduring service in a product makes the 
log is used as a source firmest foundation for increased sales. 
z electric oe in- Build that endurance into your elec- 
ormatio y thou- . . . 

nah - einen trically heated product—design it to 
engineers and execu- stand up not only mechanically, but 


tives. Keep a copy electrically. Give it the performance 
of this 60-page book 














































aa 6 ae insurance of Chromalox units—and give Chace Thermostatic Bimetal 
instant reference. _ it the sales appeal which these nationally is the active element used in 
Write for your copy. famous units provide. this water heater thermostat 





which automatically makes and 
breaks contact at certain set 
temperature. 


We can supply an electric heating unit 
exactly adapted to your product, what- 
ever the conditions, the material to be 








If changes in temperature call 















EDW 
7530 T 
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heated, the temperature required. The 
experienced Wiegand engineering staff, 
specialists on electric heat and its appli- 
cation, is ready to advise with you as to 
the correct type of unit for your product 
and how to use it. Write us the details 
of your problem. 


IN L. WIEGAND CO. 
homas Blvd. Pittsburgh, Pa. 















for the automatic movement of 
a switch, operating a _ valve, 
opening or closing of drafts, 
or other automatic movements 
in your product—investigate 
Chace Thermostatic Bimetal. 
Sheets, strips, finished forms. 


























W. M. CHACE CO. 


1608 Beard Avenue - - - Detroit Mich. 





it may be only skin 


| deep, but— 


ina KURZ-KASCH molding 


job—from many plastics—it 
goes way deeper than that. 
KURZ-KASCH enjoys a rep- 
utation for not only produc- 
ing beauty in design and 
finish in every piece it molds 
but that hidden accuracy and 
uniformity that counts for a 
lot in production. 


Why don't you let Molding 
Headquarters show you 
how to attain greater beauty 
and economy in molded 
parts? 





KURZ-KASCH also carries in 
stock radio knobs, instrument 
knobs, utensil knobs, terminal 
nuts, etc. Send for catalog sheets. 
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KURZ-KASCH, Inc. 
Molding Headquarters 


DAYTON, OHIO 


Cleveland Detroit 
Dallas Milwaukee 


New York 


S St. Louis Chicago 
os Angeles 


Toronto, Can. 













































Major Events of the Month 


ON WITH THE WATER HEATING CAMPAIGN 


In the first planned national drive to be undertaken 
on electric water heating on a co-operative basis among 
electrical manufacturers, the National Electrical Manu- 
facturers Association and Edison Electric Institute will 
co-operate for an extensive promotion to secure broader 
public acceptance of electric water heating. 

Sales of electric water heaters have reached a total 
of 104,000 in 1936, an increase of 48 per cent over 
1935 and a survey of the field reveals that there are 
about 10,000,000 domestic electric utility customers with 
such energy rates available to them as to make water 
heater sales possible and profitable. Approximately 
85 per cent of such water heaters are sold by utility 
companies. Manufacturers feel that the electric water 
heater is in the same position today as that occupied by 
the electric range five years ago and that it presents 
the same opportunities for rapid and widespread public 
acceptance. 

Heading the joint activity is Kinsey M. Robinson, 
president of the Idaho Power Co., and chairman of the 
E. E. I. Water Heating Committee. Maxon, Inc., will 
direct the activity. A plan book on the joint E. E. I. 
and N. E. M. A. activity is now in preparation. 

Co-operating with Mr. Robinson are the following 
manufacturers: Automatic Electric Heater Co., Clark 
Electric Water Heater Division of McGraw Electric 


Co., Cleveland Heater Co., Edison General Electric 


PWA SETS RANGE RECORD 





A. D. Byler, vice president, 
Edison General Electric Appli- 
ance Co., has just received 
from Harold L. Ickes, public 
works administrator, what is 
said to be the largest single 
order for electric ranges ever 
placed in the United States. 
Mr. Ickes bought 7,802 elec- 
tric ranges for installation in 
14 slum clearance and low 


range housing projects in 12 
American cities. The company 
made a low bid of $304,606. 
Delivery is called for in the 
first nine months of 1937. Two 
models are specified. One a 
‘able top range with three 
cooking units and an oven on 
the side and the other a table 
top with three cooking units 
and the oven below. 
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And I’ve made a pile, you see. 
I manufacture motors 
Run by electricity. 


My first year in business 

I came out way ahead, 

But after that—-well, hoot mon, 
I went thousands in the red. 


My motors all came bouncing back 
Success turned to despair-rr, 


* We had a whole department 
Just to handle the repair-rr. 
Z CC O das But a live ROCKBESTOS salesman 


Came calling one fine day, 
And at my story laughed and said 


what the “‘We’ll chase your cares away.” 


Now that was many years ago, 
: : . . And I am proud to say 
Throughout my plants today. 


in an Insulating Material Its insulation never fails 


In meeting every test, 
And that is why I made my pile 
Many of the special and almost all of the My motors are the best! 
standard requirements of the electrical designing 















Any electrical product that requires wire or cable will be made 


engineer for high grade insulation can be met by better by the use of Rockbestos—the wire with permanent insula- 
some grade of DILECTO. tion. Rockbestos insulation is basically in- 

organic asbestos; resistant to heat, moisture, py pbesios Asbestos 

DILECTO is a laminated insulation, made by oil, grease, acid fumes, etc. We manufacture  {7s0lein nd ith 


more than fifty different constructions and many leading manu- 
: ; fi s. 

will be glad to send you a sample of the wire ie 

recommended for your product if you will let 


impregnating special grades of paper or fabric with 
a synthetic resin and bonding with heat and 


pressure. It offers great mechanical strength and us know what you make. If you have a wire 
high dielectric strength, permanence and good problem on your hands, perhaps our research 
machining qualities, plus resistance to hot or cold laboratory can help. Rockbestos Products 


oil, grease and water. Corporation, 713 Nicoll St., New Haven, Conn. 


Also refer to Electrical World Buyer's oe Number of 
Dec. 19, 1936, Part 


DILECTO is available in sheets, rods and tubes 


of standard lengths and thicknesses. Patseanbe PROCKBESTOS 


furnished to specifications. Check all its possibili- 
ties by sending for our newest DILECTO catalog. the wire with permanent insulation 


Rockbestos Products Corporation, 
713 Nicoll St., New Haven, Conn. 


CONTINENTAL-DIAMOND I’m Scotch too. Send me a sample 
FIBRE COMPANY ee er re re 


Represented in Canada by 
DIAMOND STATE FIBRE CO. OF CANADA 
i Rerrolstt Montreal 
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These contacts, both tungsten but 
of different grades, were given 
identical tests. The left contact is 
successful, showing only normal 
wear. The right contact failed. 
Merely to specify “‘tungsten contacts” is not 
enough. Fansteel makes 9 grades of tungsten of 
different physical characteristics, and many more 
grades of molybdenum, silver and precious metals. 


Each has its own special function. In that func- 


tion it performs dependably. In others it may fail. 


How can you be sure of getting the right con- 
tacts for your product? By putting the question 
up to Fansteel engineers, who will submit recom- 
mendations based upon thorough studies and 


repeated actual tests. 


FANSTEEL 


METALLURGICAL CORPORATION 
NORTH CHICAGO, ILLINOIS 
TANTALUM TUNGSTEN MOLYBDENUM 
ACID PROOF EQUIPMENT . TANTALUM CARBIDE 
ABRASION RESISTING ALLOYS . . . . COLUMBIUM 
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MAJOR EVENTS OF THE MONTH 


Appliance Co., Inc., Electromaster, Inc., A. J. Linde- 
mann & Hoverson Co., Westinghouse Electric & Mfg. 
Co., John Wood Mfg. Co., Inc., Hotstream Heater 
Co., Malleable Iron Range Co., Thermogray Co. 


FRANTZ AGAIN HEADS WASHER MAKERS 
‘or the third successive year C. G. Frantz, president of 
the Apex Electrical Manufacturing Co., heads Ameri- 
can Washing Machine Manufacturers Association. 
Other officers for 1937 are vice president, R. D. Hunt 
of the Dexter Co., treasurer, William H. Voss of Voss 
Bros. Manufacturing Co., assistant treasurer, Walter Kk. 
Voss of Voss Bros. Manufacturing Co. 

Looking forward to accomplishments of 1937 Presi- 
dent Frantz declared, “American women will put at 
least 2,250,000 home laundering appliances into their 
homes this year and the proportion of full installations 
of both units (washers and ironers) will break all 
records.” 


BENDIX AVIATION IN NEW MOVE 


Formation of a new corporation for the absorption of 
four radio and aviation equipment companies has been 
announced by Vincent Bendix, president of Bendix 
Aviation Corp. The new organization will specialize 
in radio equipment for communication and navigational 
purposes for the aircraft industry with particular at- 
tention to blind flying and safety in landing under ad- 
verse weather conditions. The companies involved in 
the integration are Radio Research Co., Inc., Radio 
Products Co., W. P. Hilliard Co., and Jenkins & Adair ; 
all active in radio. 

One of the essential purposes of the new company, 
a $2,000,000 investment by Bendix, will be to continue 
on a wide and liberally financed scale the efforts of 
science to guide and provide security for aircraft opera- 
tions in fog and other extreme weather conditions and 
over difficult terrain and water distances. 


NASH-KELVINATOR STRIKE SETTLED 


The sit-down strike in progress at the main Kelvinator 
plant of the Nash-Kelvinator Corp., since February 
2, achieved settlement February 16 after passing 
through a number of varied stages. The original strike 
spread to two other plants although sit-down occupancy 
was only effected in the main plant. Many conferences 
were held, temporary offices for the company estab- 
lished, application for a restraining injunction against 
the strikers sought, etc., ete. 

Terms of settlement provide wage increases of be- 
tween 5 and 7% cents an hour, minimum wages of 75 
cents an hour for men except in beginning classifica- 
tions, and minimums of 60 and 65 cents for women. 

Other provisions of the agreement provide that no 
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1450 Heces 


Per Hour/ 


DOUBLE 


THe Otp Output! 






















. YOU ARE 
LOOKING 


One of a series of case 
histories showing tough 
jobs made easy by The 
Haskins Tapping Method. 





















. Material.......Zine Base Die Casting 
Size of Thread.... %_"—24 
i Length of Thread .. 3” 
R.P.M. Threading ‘‘in’’ . 1080 
. R.P.M. Threading ‘‘out’’ 2160 
Production... 1450 Pieces per Hour 


MOLDING 
























when you examine the in- 

, sulating base of a ‘‘Monitor’’ 

Push-Button Control Station NEW SPEED—-NEW PRECISION 
These ‘‘Arcolite’’ bases, molded by Consolidated, NEW PRODUCTION VOLUME 
embody every electrical requirement. Molded ow aneed. Mew gacdiien, Nee sates 

e with precision for accurate insertions of metal parts. Gen velemin: ites the eaesnente 

f Perfect insulation is obtained by the plastic prop- a i ae Sas oe 

. erties. Durability is molded into the parts to with- davies beni: Rites Ge ened tie 

] stand heavy duty and assure long life. A typical ; 


wall of the casting. Yet the rigid 
Haskins spindle maintains a class 
3 fit without difficulty. 


‘exhibit’ of Consolidated plastic molding for the 
electrical industry. 


The exclusive features of the Haskins 
Method are illustrated and explained in 
our new booklet, “High Speed Precision 





Tr Tapping.” Write for your copy. It's free. 
Vy It will pay you to read it. 
e R. G. HASKINS CO. 
y 4657 W. Fulton Street 
s CHICAGO, ILL. 
)- 
st 
3 
Rat - 
L- Hi-Speed TAPPING EQUIPMENT 
SCRANTON, PA. with Greater Adaptability 
10 New York: Rochester: Chicago: Detroit: Cleveland , 
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SELF-SEALED 


Norma-Hoffmann “GreaSeal’”’ Felt-Protected 
PRECISION Ball Bearings have the following 
outstanding advantages: 

Thick, closely-fitting felts between removable 
plates, forming an effective labyrinth against 
recessed inner ring. 

FELT SEAL REMOVABLE in its entirety, for 
inspection, cleaning, or renewal of grease. 
Wide inner and outer rings, with maximum 
contact on shaft and housing, make inserts in 
housing unnecessary and militate against slip- 
page, looseness and escape of lubricant past 
outer ring. 

Felt seal entirely within confines of both rings; 
therefore not exposed to injury. 

Seal construction avoids race distortion, assur- 
ing dimensional exactness and quiet running. 
Grease capacity ample for long periods. 


Write for the Catalog. Let our engineers 
work with yours. 





MAJOR EVENTS OF THE MONTH 


discrimination shall be shown employes for member- 
ship in any labor organization, that litigation now pend- 
ing in the form of an injunction proceedings to oust 
stay-in strikers be dismissed, and that negotiations will 
begin within two weeks on remaining issues. 


INSTALLMENT SALES UP 33 PER CENT 
According to a recent analysis of installment sales, un- 
dertaken by the Controllers’ Congress of the National 
Retail Dry Goods Association installment sales of home 
furnishing merchandise registered a gain of 33 per 
cent in 1936 over 1935. This advance corresponds with 
a 35 per cent increase in 1935 over 1934. These 
figures compare with a 12 per cent dollar sales gain in 
the field in 1935 over the previous year and 7 per cent 
gain in such dollar sales in 1935 over 1934. 

As surveyed by the Controllers’ Congress of 
N.R.D.G.A. 7.8 per cent of department store sales in 
1935 were made on a deferred payment basis. 


1937 IN AIR CONDITIONING 


Installed cost of equipment manufactured by member 
companies of the Air Conditioning Manufacturers’ As- 
sociation will reach, according to William B. Hender- 
son, executive vice president, at least $85,000,000 in 
1937. This would represent an increase of 60 per cent 
or more over the 1936 record total of $52,500,000. 

Members already have one-third of their 1937 ca- 
pacity in both summer and year-round equipment sold 
or being actively figured upon according to Mr. Hen- 
derson. 


SHARP RISE IN ORDERS BOOKED 


Orders for 
electrical 
goods as re- 
ported to the 
Bureau of the 
Census, De- 
partment of 
Commerce, 
showed a 
sharp up- 
swing in the 
final quarter 
of 1936. 
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“IF ONLY 


we could have 


FORESEEN”’... 





WESTERN UNION USES G-E TEXTOLITE 
How many times this has been the alibi for 
commercial failure of new developments! AND LARGE-UNIT MOLDING . . . REDUCES 


The blueprints seemed right. The mode] FABRICATING AND FINISHING COSTS 
looked good. But in production or after the 


sale, trouble arose. Then came grief. The new housing for the 
Western Union Printer is 
molded of Textolite by 
General Electric. This plas- 
tic housing, made possible 
through the G-E develop- 


ment of large-unit molding, 


Today, through E. T. L. research, you can 
FORESEE product quality and performance. 


Electrical Testing Laboratories is an organ- 
ization which develops FACTS by test. It 





will provide you with test data concerning the opens a new line of thought on product design to 
strength, safety, durability, efficiency, per- engineers and designers — particularly those who 
formance and general suitability of any prod- are confronted with the problem of covering a 


mechanism with a large hood for protection and 


uct or part which you submit. You may bring Sidiend-adineioinne 


' a single piece of equipment for examination 
or arrange for a year of field study and re- a 

— : learn how you, too, can secure permanent finish, 
search. And because it is an independent molded color, economical assembly and an attrac- 
corporation, you will be sure to obtain a tive durable housing at lower cost. Take advantage 


report which is confidential. of General Electric's large-unit molding equipment. 


s For data and recommendations write Section P-893 
An E. T. L. report on a new product is an Appliance and Merchandise Department, General 


insurance policy. Electric Company, Bridgeport, Connecticut. 


GENERAL @ ELECT 
ELECTRICAL TESTING LABORATORIES @ ELECTRIC 


80th Street and East End Avenue Ce a P 


New York as APPLIANCE AND MERCHANDISE DEPARTMENT, GENERAL 
ELECTRIC COMPANY, BRIDGEPORT, CONNECTICUT 


Consider G-E Textolite for similar applications and 
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JANUARY 10, 1937: Mr. S. 
visited plant. Said our story of ‘‘Perma- 
nent Flexibility and Adhesion”’ certainly 
impressed him. He only saw ad (above) 
few days ago. Magazine had been kicking 
around his office more than a year. But, 
by gosh, when he happened to pick it up 
to test the samples . . . the Blue Knight 
Flexible Finish did not CHIP, FLAKE or 
PEEL! Nothing tests like TIME! 





Shortened Baking Time 


ROXYN-C offers many plus factors not 
obtainable with any other synthetic. It is 
almost as quick-setting as lacquer—far 
quicker than the fastest drying synthetic. . 
(1) Single or Multiple Coating with only one bake. 


(2) Impermeability to common finish-destroyers. 
(3) Remarkable Flexibility and Adhesion. 


ON REQUEST: A _ detailed illustrated 
summary with Comparison Chart. Ad- 
dress Box 573, ROXALIN FLEXIBLE 
LACQUER CO., INC., Elizabeth, N. J. 





See our display in the Exhibition Quarters of Metals 
and Plastics Bureau, Rockefeller Center, New York City 


ROXALINGZxc42FINISHES 


CELLULOSE & SYNTHETIC TYPES 
ENGINEERED FOR SPECIFIC PERFORMANCE 


MAJOR EVENTS OF THE MONTH 


APEX EXPANDS OVERSEAS 

Completion of arrangements for the sale of the nu- 
merous products of the Apex Electrical Manufacturing 
Co., in Europe, Great Britain and the British Dominions 
except Canada, have recently been announced. ‘Thus, 
this company’s household washers, ironers, vacuum 
cleaners and electric refrigerators will be manufactured 
in London by the newly formed corporation licensed 
to use Apex patents and trade marks. 

“We have just completed manufacturing and market- 
ing arrangements with Vactric, Ltd., British vacuum 
cleaner producer,” states Mr. Frantz, and “it has or- 
ganized a special company, Apex-Vactric, Ltd., for the 
production and sale of the Apex line with the exception 
of vacuum cleaners which will be handled by Vactric, 
Ltd. Until the English factory is completed and put 
into operation we will ship appliances from Cleveland 
for distribution by our new outlet.” 

Apex sales in the United States now total more than 
300,000 appliances yearly and nearly 3,000,000 have 
been sold in the American market. 


FRIGIDAIRE BUILDS 4,000,000th UNIT 


Early last month there came down the production line 
at the Moraine City, Ohio, plant of the Frigidaire Di- 
vision, General Motors Corp., the 4,000,000th Frigi- 
daire. During the past twelve months more than 500,- 
000 units were manufactured and sold, a new record 
for Frigidaire which already led the domestic electric 
refrigeration field. Total for the industry in 1936 
exceeded 2,000,000 units. Thus Frigidaire’s were 
amounted to nearly 25 per cent of the industry total. 


PAYNE SUCCEEDS CRUSE AT U. S. BUREAU 


John H. Payne for many years export trade executive 
of Westinghouse Electric & Mfg. Co., is the new chief 
of the Electrical Division, U. S. Bureau of Foreign and 
Domestic Commerce in Washington. Mr. Payne suc- 
ceeds the former division chief Andrew W. Cruse who 
was recently transferred to the Federal Communica- 
tions Commission as assistant chief engineer of its tele- 
phone division. 


LAMP SHOW ATTRACTS MANY 


More than 2,000 buyers from all parts of the United 
States and Canada attended the Lamp Show in New 
York late in January. More than 165 manufacturers 
of table and floor lamps, shades and other accessories 
displayed their exhibits as the seasonal Spring and- 
Summer trade exhibit of the lamp industry was held. 

This year’s showing concentrated upon a special dis- 
play of lamps to meet those standards established in the 
Better Light-Better Sight campaign. 
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..or if you have your own fabricating 
facilities, BRANDYWINE will supply 
you with that fibre tubing which is noted through- 


out the industry for its uniformity in quality. 


BRANDYWINE has been serving electrical 


manufacturers with fabricated fibre parts—from 







fibre tubing as a base—for moze than 21 years. 






Every insulation problem presents new, interest- 
ing aspects and BRANDYWINE has yet to fail 


in providing the economical and final answer. 


Send us a sketch or blue print of your require- 


ment and we will, without obligation, submit 


ee we : ; 
quotations together with samples of work we 
have done for other manutacturers. 
e@ 


BRANDYWINE 


FIBRE PRODUCTS CO. 
1402 Walnut Street 
Wilmington, Del. 
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, Hoyt has developed a complete line of new 
: meters in both square and round types 
“ Fr ~ ~ TT ; ; 
PLASTIC MATERIALS COMBINED These instruments are widely used in indus- 
trial, laboratory, test, and radio applications 
Three distinct molding materials are used in the case of this ' a y 
new Kadette radio. The case proper is of Bakelite (phenol for- Oe eee uu: coupon delow ang secure 
maldehyde); the top is of Plaskon (urea formaldehyde): and the I 
grilles are of Tenite (cellulose acetate). Each material is so your copy ) ur aches oA eT sed 
skillfully contrasted with the others that its inherent beauty is 
strikingly enhanced, and all blend together into a harmonious Gentlemen: 
d whole. Kindly send me the new Hoyt Industrial Meter catalog. 
V Choosing the best materials for the purpose is one of the most 
= important factors in the success of any plastic molding job. 
5 And we believe you will find our unprejudiced viewpoint, to- 
‘S gether with our broad experience with all types of plastic molding 
1 materials, a real help in getting exactly the kind of molded 
d- 


pieces you want. May we discuss your problem with you? THE BURTON -ROGERS COMPANY 
i CHICAGO MOLDED PRODUCTS 


ATT ROT |, TANNER T RE TRE IEEE 
2144 Walnut Strert Chieage, Ill. 
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Nearly 30 Years of 
Switch Making 


Here is the first prac- 

















































tical snap switch for 
electricity made in 
America. 













In 1890 Gerald W. Hart 
designed and built this 
switch, on the back of 
which these words are 
written— 


“This switch was made by me by 
hand in a workshop in the rear of | 
my residence 1221 Wyandotte Ave. 


Kansas City Mo. July 1890, and is 
one of two identical models made 
by me at that time, and taken to 
the Cape May, New Jersey, conven- 
tion of the N.E.L.A. by George S. 
Hageman and myself in August 
1890. The two models were the 
first two ‘Hart Switches’ ever 
made in marketable form.”’ 


Signed Gerald W. Hart. 


It is today as fine a working switch as any now made 
and better than many. 


And now a new switch especially designed and 
built for alternating current is offered to 
manufacturers of machines, appliances or 
equipment using fractional horsepower 
motors, and where no overload protection is 
required. Contrasted with the original quick 
make and break switch above, it employs a 
radically different principle, Slow Break by 
means of silver contacts, especially designed 
for controlling inductive loads. It meets every 
rigid requirement for this type of equipment, 
and the result of its use are longer life, greater 
dependability and freedom from servicing. 


Send for information about this new switch or 
send us your switch requirements and we will 
suggest type to use. 


The HART MFG. CO. 


Hartford, Conn. 





Cat. No. 980 





MAJOR EVENTS OF THE MONTH 


CROSLEY FLOOD-FIRE LOSSES LIMITED 

Though early reports from Cincinnati indicated Crosley 
Radio Corp., to have been a major sufferer in the fire- 
following-flood tragedy in that city total losses are 
estimated at not to exceed $500,000, mostly covered by 
insurance. The fire destroyed a warehouse and re- 
frigerator cabinet plant but the company has two 
other sources for cabinets and production delays are 
expected to be minimized. Many complete refriger- 
ators and radios were stored in the destroyed warehouse 
but seasonal low inventories preclude major product 


losses, 


WILLIAMS HEADS REFRIGERATION ENGINEERS 
Succeeding Louis S. Morse, vice president in charge 
of engineering for York Ice Machinery Corp., Harry 
M. Williams, manager of the standards division of 
Frigidaire Division General Motors Corp., has been 
elected president of the American Society of Refrigera- 
tion Engineers at its recent-annual meeting. 










MEETINGS AHEAD 


American Scciety for Testing Materials. Re- 
gional and group meetings, March 1-5, at Palmer House, 
Chicago. R. E. Hess, Assistant Secretary, 260 South 
Broad St., Philadelphia, Pa. 

International Association of Electrical Inspec- 
tors. Executive council, March 7, at Haddon Hall, 
Atlantic City, N. J. V. H. Tousley, Secretary, 612 N. 
Michigan Ave., Chicago, III. 

National Fire Protection Association, electrical 
committee meeting, March 9-12, at Haddon Hall, Atlan- 
tic City, N. J. Meeting, May 10-14, Chicago. A. R. 
Small, 207 E. Ohio St., Chicago, II. 

National Oil Burning and Air Conditioning Ex- 
position. March 15-19, Philadelphia, Pa. G. Harvey 
Porter, Managing Director, 30 Rockefeller Plaza, New 
York, N. Y. 

American Ceramic Society. Annual Meeting March 
22-26 at Waldorf-Astoria Hotel in New York, N. Y. 
George H. Brown, Secretary, Rutgers University, New 
Brunswick, N. J. 

Seventh Annual Packaging Exposition. March 
23-26, Hotel Pennsylvania, New York, N. Y. Roberts 
Everett Associates, Inc., 232 Madison Ave., New York, 
N.Y. 

American Management Association. Packaging 
meeting, March 23-26, New York; production meeting, 
April 15-16, Detroit. Alvin E. Dodd, 330 W. 42 St., 
New York, N. Y 

National Industrial Service Association. An- 
nual convention, April 19-21, at Chicago. E. C. W. John- 
son, 444 S. Pennsylvania St., Indianapolis, Ind. 

International Association for Testing Materials. 
International congress, April 19-24, London, England. 
K. Headlam-Morley, 28 Victoria St., London, S.W.L., 
England. 

Chamber of Commerce of the United States. 
Twenty-fifth annual meeting, April 26-29, Washington, 
D. C. D. A. Skinner, Washington, D. C. 
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Now you can have 


Smooth Control 
of Voltage 


with High 
Kfficiency and 
Good Regulation 















TYPE “TH” 


TRANSTAT* REGULATOR 


The Transtat is a continuously variable auto-transformer. It permits 
smooth control of voltage and offers high efficiency with good regu- 
lation. Suitable for a large number of industrial, laboratory, and radio 
applications. Moderate in cost, economical in use and dependable in 
aS operation. Send for Bulletin 1176. 


FEATURES: 1. Low Losses 2. Smooth Control 3. Good Regulation 
4. Economical. CONTROLS: 1. Voltage 2. Speed 3. Heat 4. Il- 
ry lumination. USED WITH: 1. Electric Soldering 2. Heat Treating 
v 3. Motors 4. Testing Equipment. 





*Patents Nos. 1,993,007 and 2,014,570; other patents pending. ‘“‘Transtat”’ 
Trade Mark Registered U. S. Patent Office. 


AMERICAN TRANSFORMER CO., 174 Emmet St., Newark, N. J. 
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SHADED-POLE 
INDUCTION TYPE 
A. C. MOTORS 
featuring 
UNUSUALLY HIGH 
STARTING TORQUE 





SHG 

Four general types available: 
Two-Pole, Four-Pole, Geared- 
Head (shown above), and 
Reversing (shown at right). 
Power ratings range from 
-0002 to .008 horsepower. 
Starting torque ratings range 
from .015 to 8.50 pound- 
inches. These motors are 
precision-made, powerful, 
rugged, and reliable. Self- 
starting. A.C. only. Send 
for complete set of Data 
Sheets. Barber-Colman 
Company, Rockford, Illinois. 
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ENAMELED 
MAGNET WIRE 


Meets the most rigid require- 
ments governing the production 
of Radio and Ignition Coils 






HIGHEST grade gum enamel used in 
the coating compound, plus a new 
coating method, gives a uniform smooth 
flexible coating which is extremely adher- 
ent, and considerably in excess of all high 
standard specifications. 


Electrical properties of enamel film also 
above these specifications . . . Permanence 
of film is unequalled . . . Finest spools and 
spooling assures free unwinding, either 
from revolving or stationary spool... 
Well-filled spools of one piece wire, even 
in finer sizes, is guaranteed. 

Mercury Process Tests guarantee the 
uniformity of Leak-Proof Wire. 





















In the field of fine wire manufacture, the 
Hudson Wire Company has a long-estab- 
lished and responsible position. Unusual in- 
sulation requirements are given prompt at- 
tention; and we will be pleased to quote you. 


WINSTED DIVISION 


HUDSON WIRE CO. 
Winsted, Conn. 


We also offer high grade cotton and silk 
covered wire, cotton and silk over enamel; 
and Litz Wire in standard constructions. 























Oil Reservoir Graphite Bronze 
Bushing with lubrication in both 
bore and face of flange. For both 
radial and thrust loads. 





Oil Reservoir Graphite Bronze 
Bushing undercut on outside 
diameter to provide reservoir space 
in the wall of the housing. 





My 
Oil Reservoir Graphite Bronze 
Bushing for use with reservoir cast 
in housing. Oil feeds through 


graphite plugs and grooves to 
shaft. 


HELP YOU! 


Would you like to know about a 
bearing you can use that will give 
you 300 to 400 per cent longer 
life, that will assure trouble-free 
operation, give uninterrupted 
service andclean, quiet operation? 


Randall Graphite Bronze Bush- 
ings have answered bearing prob- 
lems for electrical manufacturers 
from coast to coast, from motors 
to vacuum sweepers and washing 
machines. 


Randall Bushings can be used with 
an oil reservoir cast into the hous- 
ing, or undercut on outside 
diameter, to provide reservoir 
space inside the wall of the 
housing. Oil feeds through 
graphite plugs and grooves to the 
shaft, saving lubricant and assur- 
ing continuous lubrication. 


You do not know what trouble- 
free bearing operation is until 
you have used Randall Bearings. 
Write for handy thumb-indexed 
catalog or tell us about any 
special beering problems you 
have. Randall has the answer. 


Randall GRAPHITE PRODUCTS CORP 


Dept. ed 609 W. Lake St., Chicago, Ill. 








MAJOR EVENTS OF THE MONTH 


ENERGY OUTPUT SHOWS SEASONAL DECLINE 
Following the peak of 2,264,125,00 kw-hr. established 
in the week ending January 16, electrical energy pro- 
duction by utility companies as reported by Edison 
Electric Institute has shown a seasonal decline. For 
the most recent week for which figures are available, 
that of February 13, the national figures are 2,199,- 
860,00 kw-hr. As compared with the corresponding 
interval of 1935 the national output is up 12.7 per cent. 
It was 14.9 per cent above the corresponding week of 
1935 with the January 16 figures. 


PRODUCT AND PARTS PRICES RISE 


With the announcement by RCA Manufacturing Co., 
of 17 new models of radio receiving sets at price ad- 
vances of $5 and $10 the trend previously noted 
(ELecrricaL MANUFACTURING, January 1937, p. 82) 
continues. It is stated that the new prices have been 
made necessary by increased cost of materials and 
higher taxes. RCA Radiotron Division of the RCA 
Manufacturing Co., announces increases in the price 
of practically all types of radio receiver tubes; the 
average over-all increase being 10 per cent. 

Reflecting war psychology and strike aftermaths 
some materials and parts producers have found it nec- 
essary to increase prices. Copper, always sensitive to 
martial rumblings, has continued the rise begun early 
this year with a spectacular climb to the highest level 
since 1930. In mid-February the price of foreign 
copper advanced to 17 cents a lb., and leading wire 
and cable makers and copper and brass fabricators ad- 
justed their prices upward. Bare and magnet wire, 
already advanced in price in mid-January was again 
raised 1 cent a lb., and magnet and weatherproof wire 
underwent similar advances. Strike results led a num- 
ber of makers of electrical products, notably parts 
manufacturers supply automotive field to advance their 
prices shortly after the General Motors shut-down was 
called off. 


$200,000 ARC WELDING PRIZE 


Close upon the announcement of the foundation of the 
“James F. Lincoln Arc Welding Foundation” (Elec- 
trical Manufacturing, February 1937, p. 88) comes 
another significant event from the same source. To 
stimulate extensive study of are welding $200,000 will 
be placed by the foundation among winners of 446 
separate prizes for papers dealing with this subject as 
a primary process of manufacture, fabrication or con- 
struction in eleven major divisions of industry. This 
is undoubtedly one of*the largest awards ever estab- 
lished for competition in the field of mechanical science. 
The principal prize winner will receive not less than 
$13,700, other prizes range from $7,500 to $100, the 
latter sum to be awarded to each of 178 contestants. 
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Cn WILCOLATOR 


Announces 
the New Type T 


ELECTRIC 
Tee, 
THERMOSTAT 


































Mercury 
to Mercury 


FOR SAFE POSITIVE 
PERMANENT ACTION 


Whenever you require safe, simple, silent, dependable, lightweight 
and compact switches for your products, CON-TAC-TOR Mercury 
Switches will provide the solution. Con-Tac-Tor Mercury Switches 
are available in a wide variety of sizes and capacities. Electrode to 
mercury types have capacities up to 10 amperes at 110 volts or to 
5 amperes at 220 volts. Mercury to mercury types have capacities 
from 10 to 45 amperes. The facilities of the Brown Instrument 
Engineering department are available to all manufacturers for the 
selection of the proper switch for each application. 


Write The Brown Instrument Company,a division of Minneapolis- 
Honeywell Regulator Co., 4466 Wayne Avenue, Philadelphia, Pa. 


Canadian factory: 117 Peter St., Toronto. European address: N. V. N. 
Minneapolis-Honeywell Co., Wydesteeg 4, Amsterdam-C, Holland. 


CON-TAC-TOR 


MERCURY SWITCHES 


GEARED 






© Here’s the newest addition to the Wilcolator family 
of thermostatic controls—an immersion thermostat 
combining high capacity, easy installation, low cost. 


®@ [n construction, the new Wilcolator type T immer- 
sion thermostat is remarkably simple, consisting of a 
well which threads into the tank—and a thermostat 
which snaps onto the well. And like all Wilcolator 
temperature controls, its action is extremely accurate. 
For the thermostat is the “snap” action, using silver 
contacts and the liquid type of control*. It is sensi- 
tive within plus or minus 5°F. 


© Below are the standard specifications of the new 
type T. When adjustment from outside tank casing 
is necessary, extension shaft and dial can be supplied. 








NDEELIGENT HANDLING OF SPECIFICATIONS 


\ ; ae ei sot Control Range—100° to 200° Size—3%”" high, 244” wide 
PROMPT, CERTAIN ACTION IN TOOLING UP : . hy a 
eT Capacity—35 amps., 125 Volts Depth of housing—1% 
LIVERIES TO MEET YOUR PRODUCTION —20 amps., 250 Volts Depth of well—2’” 


Alternating Current only 


@ Two models: Double pole—double break. Double throw— 
QNE SOURCE OF SUPPLY FOR MANY PRODUCTS double break. On the double throw model, contacts on one 
: side are closed when contacts on the other side are open. 


® Write today for prices and further information on 


A Controlled quality from steel to finished part 1s the Wilcolator type T immersion thermostat. Learn 
Barnes’ answer to the day's demand for production and how easily it can be adapted to water heaters, sterilizers, 
still more production. A modern steel mill owned and il bath d kitch ° t 
operated by Barnes is capable of producing stock for almost presses, urls, Ol atns, an 1tchen equipment. 











any requirement, every day, Large amounts are always on 





* Wilcolator pioneered, developed the liquid type thermostat—now 


feand for quick conversion into the kind of spring you need. 





. i ? universally accepted as the most accurate remote control method. 


‘WILCOLATOR 





The Wallace Barnes Company . sristot, connecticut 


DIVISION OF ASSOCIATED SFRING CORPORATION 


FOR MORE THAN THREE QUARTERS OF A CENTURY 





SPRINGMAKERS 















THE WILCOLATOR COMPANY a ee 
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...that /s 
a problem — 


when one thinks of the many and 
varied controls that are offered today. 


The surest, quickest and most economical answer to such a 
problem is to consult GENERAL CONTROL—a well- 
organized group of electrical apparatus engineers with 
years of practical experience in developing and supplying 
all kinds of electric controls. 

We adapt standard equipment, in some cases, to many 
new and unusual uses; we supply electrical and electro- 
mechanical devices or complete systems—for built-in or 
separate mounting—for process control involving timing, 
counting, grading, voltage 
boosters and many others. 

Why not give your problem 
to the one control organization 
that combines consultation, 
manufacturing, contracting and 
expert supervision with 
guaranteed results? 


We have just published a 
new booklet on electric 
control which should be 
of interest to designers 
and engineers. 





General Control Company 
CAMBRIDGE, MASSACHUSETTS 





“MAJOR EVENTS OF THE MONTH 













Industry divisions covered by the contest are auto- 
motive, aircraft, railroad, watercraft, structural, furni- 
ture and fixtures, commercial welding, containers, 
welderies, functional machinery and industrial ma- 
chinery. 

The president of the American Welding Society 
announces the acceptance by the Board of Directors of 
the society a gold medal to be known as the “Lincoln’”’ 
gold medal to be presented for the best paper on any 
phase of welding to be published in the journal of the 
society during the year October 1936 to October 1937. 


AUTO RADIO BAN AROUSES RMA 


Headed by the Radio Manufacturers’ Association and 
accompanied by protests from other interested bodies 
radio manufacturers have declared war on the Idaho 


| Senate Bill No. 72 to prohibit public operation of radio 


sets in automobiles. Numerous commissioners of mo- 
tor vehicles, heads of law enforcement and safety or- 
ganizations and police chiefs have united behind the 


| program to demonstrate the safety of using automobile 


radio sets. 


_DRIVER MEETS ENTIRE SOCIAL SECURITY TAX 


Nothing is deducted from the pay of employees of the 
Wilbur B. Driver Co., manufacturers of heat resistant 
alloys for electrical and radio purposes, under the re- 
cently-effected Social Security Act. It is announced 
that instead of the half-by-employer and half-by-em- 
ployee program generally effective initially this organ- 
ization will pay all the tax accruing under the Social 
Security Act. 


| CITY BACKS NEMA CASE 


Launching a drive against racketeering in the electrical 


| contracting industry with an alleged toll of $26,000,000 


a year, New York City’s special prosecutor of rackets, 
Thomas E. Dewey, has moved against Local No. 3 of 


| the International Brotherhood of Electrical Workers 


after thirteen months of secret investigation. Mr. 
Dewey's department has estimated that the monopoly 
built up by the racketeers had exacted a levy of about 
20 per cent on the electrical contracting industry which 
in this city he estimates does a gross business of $50- 
000,000 a year. It is alleged that many contractors have 
been driven out of business by the widespread violence 
in the industry and that New York City has been over- 
charged about $2,000,000 a year for electrical work by 
the ring. 

It is interesting that these activities should have been _ 
taken by city authorities shortly after ten electrical 
manufacturers renewed their fight against Local No. 3 
of the International Brotherhood of Electrical Workers, 
(ELectricAL MANUFACTURING, January 1937, p. 82). 
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FEWER GROUND FAILURES 
_ When Slots are Lined with 


COPACO 


High-Grade PAPER 
SLOT INSULATION 


Manufactured in 


me ROLLS 


450 ft. to 2000 ft. Continuous Lengths 
Ready-Slit to Widths from 34” to 30” 


Prominent manufacturers of motors report a 
reduction in their percentage of ground 
failures since using our tough, high-dielectric 
slot insulation paper. 


COPACO—100°% Rag Stock, NUNGRA—Good Medium Grade 
DARLEC—Excellent Value at Price 


Cottrell Papers are also furnished in Sheets 30”x 40” 






Samples on Request 
Cottrell Paper Co., Inc., Department M 


FALL RIVER, MASSACHUSETTS 
FACTORY: ROCK CITY FALLS, NEW YORK 


A PRODUCT WORTHY 
OF ITS NAME IS WORTH 


— RIGHT NAME PLATE 


A truly fine name plate enhances the value of the name of the 
product on which it is placed. It adds to eye appeal, a final 
touch in design that speaks loudly of reputable quality. Hun- 
dreds of internationally known manufacturers have felt the 
| jnfluence of A E Name Plates as sales aids. Why don't you 
|| put that influence to work in the marketing of your products? 
AE craftsmen produce name plates without ugly screw heads. 
| Concealed attaching devices allow the designer full sway in 
achieving artistic effects. Every A E Name Plate is an exclu- 
| sive production—we carry no stock designs. Send for our 
new booklet. 


AMERICAN EMBLEM CO., Ine. 
Box 116-R, UTICA, N. Y. 
New York Philadelphia Chicago Detroit 


American Emblem Company, Inc. | 
Box 116-R, Utica, N. ¥ 

Kindly send your new booklet showing the broad scope | 
of your facilities for working in metals. | 


















Special shapes 
made to meet your 
specifications and 
blue prints. Forty 
years experience. 


Send us vour 
inquiries 
THE AKRON 
PORCELAIN 
COMPANY 


Akron, Ohio 


5°30) RCELAIN 


MARCH, 1937 





























Whats N 


A complete listing of recent electrical pat- 
ents arranged for ready reference accord- 
ing to 21 product groups. The alphabet- 
ical list on the last page offers a guide to 
those corporate patentees connected with 
the preceding listing by product groups. 
Individuals, as patentees, are not included. 


(B) Lines, Conductors, Insulators 


B-1 (2,066,320) Cable System. 
B-2 (2,066,321) Cable System. 
B-3 (2,066,322) Cable System. 
B-4 (2,066,323) Cable System. 
B-5 (2,066,525) Conductor. 

B-6 (2,066,917) Bushing. 

B-7 (2,066,960) Wiring System 
and Fitting. 

B-8 (2,067,169) Cable. 

B-9 (2,067,170) Cable. 

B-10 (2,067,333) For Producing 
Insulated Conductors. 

3-11 (2,067,644) Pull Box. 

B-12 (2,067,717) Plough for 
Laying Submarine Cables. 

B-13 (2,068,113) Resistance Ele- 
ment. 


3-14 (2,068,208) Insulation. 

B-15 (2,068,368) Securing De- 
vice 

B-16 (2,068,545) Grounding 
Means. 

B-17 (2,068,624) High Voltage 
Bushing. 


B-18 (2,068,940) Cable. 

B-19 (2,068,941) For Manufac 
turing Insulators. 

B-20 (2,069,050) Pothead Device. 

B-21 (2,069,087) For Manufac 
ture of Insulated Wire. 

B-22 (Reissue 20,244) High Ten- 
sion Cable. 


(C) Batteries 


C-1 (2,066,459) Making Asphalt 
ic Storage Battery Cases. 

C-2 (2,066,597) Terminal Post. 

i (2,066,603) Control of 
Charging Voltage of Storage Bat 
teries. 

C-4 (2,066,611) Selenium Cell. 

C-5 (2,066,663) Storage Battery 
Grid. 

C-6 (2,066,675) Storage Battery. 

C-7 (2,066,691) Battery Ter- 
minal. 

C-8 (2,066,701) Setting Newly 
Pasted Storage Battery Plates. 

C-9 (2,066,939) Separator & 
Spacer for Storage Battery Plates. 


C-10 (2,067,195) Battery Cable 


Terminal 


C-11 (2,067,420) Battery Charg- 


ing System. 


C-12 (2,067,738) Treating Car- 


bonaceous Electrode-Elements. 


C-13 (2,067,934) Battery Con- 


necter. 


C-14 (2,068,267) Storage Battery 
Separator Protector and Plate Sup- 


port. 


C-15 (2,068,434) Treating Fresh- 


ly Pasted Storage Battery Plates 


C-16 (2,068,452) Boltless Battery 


Terminal Clamp. 


C-17. (2,068,530) Corrosion Pre- 
venting tor Connections. 

C-18 (2,068,544) Battery Clamp. 

C-19 (2,068,601) Oscillating 
Wiping Machine. 

C-20 (2,069,104) Grid Paster. 


(D) Control and Regulator 


Units 


D-1 (2,066,345) Automatic Tem- 
perature Regulator. 

D-2 (2,066,357) For Correcting 
Time-Keeping Mechanisms. 

D-3 (2,060,396) Current Trans 
former. 

D-4 (2,066,575) Time Delay Re- 
lay. 

D-5 (2,066,632) Temperature Re- 
sponsive Emergency Circuit Break 
er for Fluid Heaters 

D-6 (2,066,700) Measuring 
Mechanism. 

D-7 (2,066,738) Thermostat. 

D-8 (2,066,745) Circuit Con- 
troller. 

D-9 (2,066,835) Rheostat. 

D-10 (2,066,894) Relay 

D-11 (2,066,912) Electrolytic 
Condenser. 

D-12 (2,066,935) Surge and Out 
ageproof Distribution Transformer. 

D-13 (2,067,235) Mercury 
Switch Relay. . 

D-14 (2,067,238) Trimmer Con 
denser. 

D-15 (2,067,393) Arrangement 
for Amplifying Ac. 

D-16 (2,067,395) Radio 

D-17 (2,067,441) Control Com 
pass for Automatic Piloting of 
Moving Bodies. 

D-18 (2,067,485) Circuit Control. 

D-19 (2,067,613) Control Device 

D-20 (2,067,745) Room Thermo 
stat. 

D-21 (2,067,792) Circuit Breaker. 

D-22 (2,067,798) Window Hinge. 

D-23 (2,067,875) Automatic Con- 
trol for Humidifiers. 

D-24 (2,067,935) Circuit Breaker 

D-25 (2.067.936) Time Switch. 

D-26 (2,067,959) Thermostatic 
Control. 

D-27 (2,068,040) Thermionic 
Discharge Relay. 

D-28 (2,068,065) Compass Con 
trolled Circuit Closer 

D-29 (2.068.100) Condenser 

D-30 (2,068,145) Time Switch 

D-31 (2,068,270) Thermostatic 
Switch Construction. 

D-32 (2,068,320) Inductance De- 
vice. 

D-33 (2,068,374) Thermostatic 
Switch. 

D-34 (2,068,402) Motor-Oper- 
ated Mechanism for Circuit Break- 
ers. 
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D-35 (2,068,416) Hygroscopic 
Actuating Element. 

D-36 (2,068,494) Control Device. 

D-37 (2,068,557) Rectifier. 

D-38 (2,068,658) Inductance Coil 
Core. 

D-39 (2,068,668) Circuit Control. 

D-40 (2,068,712) High Temper- 
ature Slow Electro-Magnetic De- 
vice, 

D-41 (2,069,002) Thermostatic 
Control. 

D-42 (2,069,003) Apparatus. 

D-43 (2,069,082) Automatic Re- 
closing Circuit Interrupter. 

D-44 (2,069,162) Relay. 

D-45 (2,069,169) Relay. 

D-46 (2,069,171) Relay. 

D-47 (Design 102,969) Air-Con- 
ditioning Control Device. 


(E) Circuits, Systems, Apparatus 
E-1 (2,066,413) Control Appar- 


atus. 

E-2 (2,066,415) Web Regulating 
Mechanism. 

E-3 (2,066,508) Control System. 

E-4 (2,066,509) Rectifying Sys- 
tem. 

E-5 (2,066,514) Gain Control 
Circuits. 

E-6 (2,066,528) Synchronous 
Control of Oscillators. 

E-7 (2,066,539) Control Circuit. 

E-8 (2,066,702) Automatic Sheet 
Measuring and Sorting Device. 

E-9 (2,066,777) Coupling. 

E-10 (2,066,872) Control for 
Strip Mills. 

E-11 (2,066,875) Band Pass Am- 
plifier Coupling. 

E-12 (2,066,876) Wiring System 
for Apparatus. 

E-13 (2,066,902) For Producing 
Oscillations. 

E-14 (2,066,904) Thermal Pro- 
tective System. 

E-15 (2,066,906) Signal and 
Control for Elevators. 

E-16 (2,066,907) Signal and 
Control for Elevators. 

E-17 (2,066,908) Elevator Sys- 
tem. 

E-18 (2,066,909) Elevator Sys- 
tem. 

E-19 (2,066,919) Regulating 
System. 

E-20 (2,066,920) Control. 

E-21 (2,066,921) Elevator Con- 
trol. 

E-22 (2,066,924) Regulator Con- 
trol. 

E-23 (2,066,930) Elevator. 

E-24 (2,066,932) Directional 
Ground Relay. 

E-25 (2,066,934) Regulating 
System. 























































ew in Electrical Patents 


Copies of patents mentioned may be service for 
obtained by sending 15 cents for each 


the coverage of patent 


subjects are invited to state their require- 
copy wanted to the Editor, ELECTRICAL ments. ELECTRICAL MANUFACTUR- 
ING is able to offer a supplementary 
Avenue, New York City. Additional and individualized coverage of this 
numbers, over five, are ten cents a copy. 
Those readers seeking a more specialized 


nature at a cost depending upon the 
service rendered. Address the Editor. 


K-26 (2,066,937) Elevator Sig- 
nal and Control. 

E-27 2,066,938) Uniform Speed. 

E-28 (2,066,943) Regulating Sys- 


K-29 (2,066,944) Tuning Unit. 

E-30 (2,066,945) Tuning Unit. 

E-31 (2,066,949) Craft Navigat- 
ing Apparatus. 

E-32 (2,066,955) Distance Relay 
for Protection of Plants. 

E-33 (2,066,980) Typesetting 
Mechanism for Typewriters. 

E-34 (2,066,995) Parallel In- 
verter. 

E-35 (2,067,033) Rectifier and 
Detector. 

E-36 (2,067,065) Dispensing De- 
vice, 

E-37 (2,067,096) Drive for Pick- 
ing Devices for Looms. 

E-38 (2,067,106) Electropneu- 
matically Operated Window. 

E-39 (2,067,125) Combination 
Lock with Switch Control. 

E-40 (2,067,143) Controlling Ap- 
paratus. 

E-41 (2,067,146) Stop Mechan- 
ism for Knitting Machines. 

E-42 (2,067,153) Control. 

E-43 (2,067,181) Radio Printer. 

E-44 (2,067,182) Automatically 
Setting Type in Typesetting Ma- 
chines. 

E-45 (2,067,184) Automatic 
Means for Setting Type. 

E-46 (2,067,186) Selecting Me- 
chanism. 

E-47 (2,067,209) Hydraulic 
Transmission. 

E-48 (2,067,212) Torch Control. 

E-49 (2,067,248) Coin Control. 

E-50 (2,067,353) Synchronized 
Dynatron Oscillator. 

E-51 (2,067,365) Oscillatory Cir- 
cult. 

E-52 (2,067,366) Dynatron Os- 
cillator Circuit. 

E-53 (2,067,378) System for Lift 
Control. 

E-54 (2,067,413) Time Delay 
Power Control. 

E-55 (2,067,426) Control Me- 
chanism for Air Conditioning. 

E-56 (2,067,443) Network. 

E-57 (2,067,444) Network. 

E-58 (2,067,500) Regulator. 

E-59 (2,067,509) Flying Shear. 

E-60 (2,067,519) Control Cir- 
cuits. 

E-61 (2,067,520) Circuit for Os- 
cillographs. 

E-62 (2,067,604) Regulation. 

E-63 (2,067,622) Valve Control. 

E-64 (2,067,679) Ultra Short 
Wave Oscillation Generator. 

E-65 (2,067,699) Fluid Fuel 
Burner Control. 


‘'ESCO’’ CONSTANT SPEED MOTORS 
D.C. MOTORS WITH 


A.C. FRACTIONAL H.P. 
SYNCHRONOUS MOTORS 


Furnished in standard or built-in construction, 
for flange mounting and with integral speed 


reducing gears. 


For driving recording meters, for manufactur- 
ing processes requiring accurate timing and 
many other applications where absolutely con- 
stant speed under varying conditions is 
necessary. 


ELECTRIC SPECIALTY CO. 


CENTRIFUGAL SPEED REGULATORS. 


Operate at constant speed even with wide variations in 
D.C. voltage, with change in load and with the tempera- 


ture changes. 


Rugged, well designed automatic speed regulator operates 
without attention, maintains constant speed and does not 


cause radio interference. 


Let us help you solve your problem. 


213 SOUTH STRE 
STAMFORD, CONN. 


ET 
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EF atility 


Just as a great actor is capable of per- 
forming varying roles with equal genius, 
o “Castell’’ meets every need in the 
whole field of pencil craftsmanship. 
Whatever the drawing...be it an archi- 
tectural rendering, sketch, blueprint, 
elevation, layout or tracing “Castell” has 
the correct pencil for each particular 
assignment. 






















18 accurate degrees range from 7B which 
can produce the intensity of India ink to 
9H for special extra-fine lines. This amaz- 
ing versatility, this uniformly superior 
quality in every degree makes “Castell” 
the choice of pencil craftsmen the world 
over. You, too, will do better work with 
“Castell”. 
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STRIPPER 
SPECIALISTS 


For years we have devoted our 
entire efforts to designing, improv- 
ing and building motor driven wire 
stripping machines to meet the 
many requirements of the elec- 
trical and automotive industries. 


Our SPEEDCRAFT STRIPPER for 


wire end stripping is the accepted 


standard in hundreds of plants. It © Ap ACITORS 


is economical to buy and use. 


The hinged cover alone saves fitted to tight places 


many dollars a year. In addi- 


















Unusual, these units. Exceptionally flat. 














lLiaasIRE STRIPPER CO. 
DEFEAT OUHAM AVE-E.CLEVELAND.O. 


MARCH, 1937 


tion we have brush type strippers 
and bar cleaning machines that do 
a variety of unusual wire stripping 
jobs. 


Our experience is at your command. 
Anyone of these machines 


will be placed in your plant 
on a FREE TRIAL BASIS. 


Write for information. 


Electrolytics for 
high-capacity, 
intermittent 
service. 


* 


Maximum capac- 
ity in minimum 
bulk and at low- 
est cost. 


* 


Any style con- 
tainer to meet 
application. 


* 


Ingenious her- 
metic sealing 
eliminates leak- 
age and seepage. 


The product of 
the pioneer. 





Yet they pack many microfarads of depend- 
able capacity. @ So typical of AEROVOX 
electrolytic capacitors, for motor-starting 
functions. You design that motor, and 
AEROVOX provides a capacitor that fits 
mechanically and electrically. 
DATA: Submit your capacitor prob- 
““* lems for our engineering col- 
laboration. Quotations cheerfully given. 
General literature on request. 








CORPORATION 


70 Waskingen 3. ace Brooklyn. N. Y. 



































Why uniformity in Jelliff wires is assured! 


Here is a corner of our testing room where a 
test section from each spool of resistance wire is 
finally inspected, as a check to the rigorous 
control attending every stage of production 
from for1ula to final drawing operation. 


Think of Jelliff as specialists of over 55 years 
standing ready to go to work for you. 


The C. O. Jelliff Mfg. Co. 


Southport, Conn. 





INSULATION 


“Specification Varnish” 








| can simplify design. 


No longer need the design engineer be 
hampered by the characteristics of a standard 
insulating varnish. Today, the DOLPH Com- 
pany offers custom-built varnishes made to 
meet engineering specifications exactly. 


Whatever your requirements for an insulating 
varnish may be, DOLPH can produce a special 
grade to fill your needs. Mail the coupon 
below and learn how DOLPH'S Specification 
Varnishes can simplify the design and produc- 
tion of electrical equipment. 





John C. Dolph Company 
168 Emmett Street, Newark, New Jersey 


Please send us, without obligation, full details 
ge DOLPH'S Specification Varnishes and 
their ability to cut production costs. 


COMPANY STORIED og as Cd 
ADDRESS ciate a ae 
| | CITY 











E-66 (2,067,944) For Remote 
Operation of Power Plants. 

E-67 (2,067,953) Valve. 

E-68 (2,067,980) Sound Tuning 
and Production. 

E-69 (2,068,071) Attrition Mill. 

E-70 (2,068,188) Controlling Ap- 
paratus, 

E-71 (2,068,283) Control. 

E-72 (2,068,293) For Producing 
Time Lag in Circuits. 

E-73 (2,068,316) Ac. Regulator. 

E-74 (2,068,324) Short-Wave 
Electron Tube Circuit. 

E-75 (2,068,328) Coin Controlled 
Apparatus. 

E-76 (2,068,339) Retardation 
Controlled Brake. 

E-77 (2,068,345) Electropneu- 
matic Brake Equipment. 

E-78 (2,068,351) Grid Controlled 
Rectifier Circuit. 

E-79 (2,068,365) Braking Ap- 
paratus. 

E-80 (2,068,370) Inertia Oper- 
ated Control Device. 

E-81 (2,068,388) Electron Tube 
in Retarding Field Circuit. 

E-82 (2,068,425) Fluid Fuel 
Burner. 

E-83 (2,068,426) 
Switch. 

E-84 (2,068,484) 
Starting System. 

E-85 (2,068,490) Position Con 
trol. 

E-86 (2,068,576) Line Drop 
Compensation. 

E-87 (2,068,577) Compensating 
Circuit. 

E-88 (2,068,581) Circuit Con- 
troller. 

E-89 (2,068,600) Automatically 
Restarting Motors. 

E-90 (2,068,620) Transmission 
System. 

E-91 (2,068,621) Circuit Breaker 
Control. 

E-92 (2,068,719) 
Counter. 

E-93 (2,068,840) Milling Ma- 
chine. 

E-94 (2,068,949) Remote Con- 
trol of Printer Motors. 

E-95 (2,068,970) Rectifying Sys- 
tem. 

E-96 (2,068,990) High Fre 
quency Oscillation Generator. 

E-97 (2,068,991) High  Fre- 
quency Apparatus. 

E-98 (2,069,000) Telegraph Sys- 
tem. 

E-99 (2,069,061) Synchronizing 
System. 

E-100 (Reissue 20,236) Printing 
Telegraph System. 

E-101 (Reissue 20,241) Printing 
Telegraph Exchange System. 


Ventilator 


Automatic 


Totalizing 


(F) Testing, Measuring and 
Instruments 


F-1 (2,066,561) Metalloscope. 
F-2 (2,066,763) Material Con- 
trolling Scale. 

F-3 (2,066,942) Measuring In- 
strument. 

F-4 (2,067,140) Torsion Impact 
Testing Apparatus. 

F-5 (2,067,262) Device for 
Measuring Pressure Variations. 

F-6 (2,067,336) Apparatus for 
Study of Traffic. 

F-7 (2,067,467) Indicating Rela- 
tive Angular Movements. 

F-8 (2,067,636) Vibration De- 
tector. 

F-9 (2,067,645) For Measuring 
Flowing Gaseous Fluids. 

F-10 (2.067.741) Weighing Scale. 
_F-11 (2,067,743) Weighing De- 
vice. 

F-12 (2,067,744) Weighing and 
Classifying Device. 

F-13 (2,067,804) Rail Testing. 

F-14 (2,067,843) Photoelectric 
Photometer. 

F-15 (2,068,036) For Weighing 
Filamentary Bodies. 

F-16 (2,068,147) Rate Meter. 

F-17 (2.068.190) Apparatus. 

F-18 (2,068,436) Determining 
Heating Value ver Unit Volume 
of Combustible Gases. 

F-19 (2,068,499) Measuring Con- 
centration of Solutions. 

F-20 (2,068,535) For Locating 
Cement. 
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F-21 (2,068,575) Phase Unbal- 
ance Meter. 


(G) Electronics, Tubes 


G-1 (2,066,856) Stem for Elec- 
tron Discharge Devices. 

G-2 (2,066,878) Photoelectric 
Tube. 

G-3 (2,067,053) Mercury Vapor 
Rectifier. 

G-4 (2,067,126) Carton for 
Radio Tubes. 

G-5 (2,067,129) Cathode for Dis- 
charge Devices. 

G-6 (2,067,156) Double Grid 
Electron Tube and Circuit. 

G-7 (2,067,330) Electron Device. 

G-8 (2,067,529) Electron Dis- 
charge Device. 

G-9 (2,067,607) Thermionic 
Cathode Space Current Tube. 

G-10 (2,067,691) Cathode Struc- 
ture for Discharge Devices. 

G-11 (2,067,817) Device for Get- 
tering Metal Tubes. 

G-12 (2,067,825) Thermionic 
Valve of Screened Grid Type. 

G-13 (2,067,840) Electron Dis- 
charge Tube. 

G-14 (2,067,966) Electron Dis- 
charge Device. 

G-15 (2,067,967) Vacuum Tube 
Conductor. 

G-16 (2,068,230) Radio Tube 
Socket. 

G-17 (2,068,539) 
Tube. 

G-18 (2,068,568) Metal Tank 
Vapor Device. 

3-19 (2,068,628) For Trimming 
Grid Electrodes. 

G-20 (2,068,775) 
Tube. 


(H) Radio, Television, Wireless 


H-1 (2,066,522) Protective Sys- 
tem. 

H-2 (2,066,674) Multistage Ultra 
High Radio Frequency Amplifier. 

H-3 (2,066,690) Filter for Radio 
Sets. 

H-4 (2,066,715) Television Ap- 
paratus. 

H-5 (2,066,874) Antenna. 

H-6 (2,066,900) Antenna. 

H-7 (2,066,928) Network for 
Tower Lights. 

H-8 (2,066,940) Radio Receiv- 
ing System. 

H-9 (2,067,021) Converting En- 
ergy into Acoustical Energy. 

H-10 (2,067,337) Antenna for 
Submarines. 

H-11 (2,067,432) Radio Commu- 
nication. 

H-12 (2,067,516) Radio Direc- 
tion Finder. 

H-13 (2,067,536) Regenerative 
Receiver. 

H-14 (2,067,615) Apparatus. 

H-15 (2,067,871) Tuning Device 
for Radio Sets. 

H-16 (2,067,992) 
Radio Tuner. 

H-17 (2,068,002) Entertainment 
Receiver. . 

H-18 (2,068,110) Tuning Dial. 

H-19 (2,068,227) Automatic Con- 
trol for Radio. 

H-20 (2,068,233) Radio Receiv- 
ing Set. 

H-21 (2,068,261) Transmitting 
Antenna. 

H-22 (2,068,768) Detector for 
Ultra Short Waves. 

H-23 (2,068,769) Rectifier for 
Wireless Television Reception. 

H-24 (2,068,844) Radio Con- 
struction. 

H-25 (2,069,127) Remote Con- 
trol for Radio. 

H-26 (2,069,131) Tuning Indi- 
cator for Radio Receivers. 

H-27 (Reissue 20,239) Tele- 
vision. 

H-28 (Design 102,653) Radio 
Receiver. 

H-29 (Design 102,784) Radio 
Cabinet. - 

H-30 (Design 102,785) Radio 
Cabinet. 

H-31 (Design 102,786) Radio 
Cabinet. 

H-32 (Design 102,787) Radio 
Cabinet. 

H-33 (Design 102,811) Wrist 
Radio Casing. 


Discharge 


Discharge 


Automatic 
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ANCHOR WEBBING CO., 


“ANCHOR” TUBING | 


——SATURATED SLEEVING 


for radio and other 
electrical applications 


These products are manufactured with 
care and accuracy for the consumer's 
protection. 

They are fabricated at our Pawtucket 
Plant and sold through dealers or direct, 
throughout the country. 

One of the four qualities available may 
solve your insulation problem. Samples 
and quotations will be sent from factory 
on request. 


MOTOR STARTING 
CAPACITORS 


GUARANTEED 
FOR 3 YEARS 


PATENTED REHEALING 
EXCLUSIVE FEATURE 


We manufacture condensers for every electri- 
cal and radio requirement. Send for FREE 


catalog. 
Manufactured By 


DUMONT ELECTRIC CO., Inc. 
514-516 Broadway, New York, N. Y. 
PAPER — MICA — ELECTROLYTICS 


Mercury Switch 


Can “Take It’ 


Vibration, moisture, thermal or mechan- 
ical shock, temporary overloads—these 
usually mean trouble with old-fashioned 
mercury switches. But DURAKOOLS 
can “take it”. Their liquid fill stabilizes 
the mercury; their metal walls cannot 
break. 

Despite their rugged strength, DURA- 
KOOLS are sensitive, quickly respon- 
sive. Smaller operating angles, positive 
and lasting calibration, result from 
DURAKOOL principles. It will pay 
you to investigate. 


DURAKOOL, INC. 
1030 N. Main Street Elkhart, Ind. 


PAWTUCKET, R. I. 


THE HEAT” 


That's what rugged, dependable 
R & M motors are doing for lead- 
ing makers of oil burners. R& M 
is given a responsible job to do, 
and delivers the kind of service 
that means satisfied purchasers 
for the manufacturer. 


You may have a different kind 
of assignment for electric power, 
but whatever it is, you will value 
the assurance that the R&M name 
has given, year after year, of 
sound design, exceptional qual- 
ity, and thorough workmanship. 


Put your motor problem up to 
R & M engineers. They’ll “turn 
on the heat” and do their best to 
solve it... . Robbins & Myers, 
Springtield, O.; Brantford, Ont. 


ROBBINS & MYERS 


ae 


WE TURN ON 


‘ FANS + MOTORS + HOISTS + CRANES + FOUNDED 1878 
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Pioneer Molders 
con gle 


Electrical 


Industry 


SERVICE 


Covering complete line of COLD MOLDED 
high heat resisting insulation 


PHENOLICS 


UREAS 


CELLULOSE ACETATE 


American Insulator 


esa esas cose 


New Freedom, Pa. 





75 BEACON ST. 


> + STAMPED « 
DRAWN PARTS 


ALUMINUM - 


BRASS - 
ZINC - 
STEEL - 


Bathtub type condenser cans. 
Aluminum flat bottom cans. 
Mounting clamps and brackets. 


FACILITIES FOR QUANTITY PRODUCTION 
PROMPT SERVICE 


Send us your blueprints for estimates 


WORCESTER PRESSED ALUMINUM CO. 


WORCESTER, MASS. 


H-34 (Design 102,835) Radio 
Cabinet. 


(1) Motive Power, Magnets 


I-1 (2,066,343) Electromagnetic 
Machine. 

I-2 (2,066,740) Motor. 

I-3 2,066,760) Self-Starting, 
Stopping Reversible Synchronous 
Motor. 

[-4 (2,066,779) Hauling Drum. 

I-5 (2,066,965) Manufacture of 
Light-Sensitive Materials. 

I-6 (2,067,123) Turbine Pump 
Head. 

1-7 (2,067,155) Motor. 


I-8 (2,067,360) Mechanical 
Movement. 
1-9 (2,067,382) Synchronous 


Electron Motor. 

I-10 (2,067,605) Laminae Con- 
struction for Dynamo Machines. 

I-11 (2,067,819) Electromotor 
Compressor. 

I-12 (2,068,189) 
struction 

1-13 (2,068,260) Clutch Mechan- 
ism. 

I-14 (2,068,531) Electromagnetic 
Motor Mechanism. 

I-15 (2,068,559) Single-Phase 
Multispeed Motor Control. 

I-16 (2,068,654) Electromagnetic 
Friction Device. 

I-17 (2,068,682) Relay Winding. 

I-18 (2,068,820) Device for Ab- 
sorption of Mechanical Energy. 

1-19 (2,069,077) Two-Speed Ca- 
pacitor Motor. 


Motor Con- 


(J) Lighting, Lamps, Fixtures 


J-1 (2,066,317) Base for Lamps. 

J-2 (2,066,510) Hand Lantern. 

J-3 (2,066,549) Light Sign De 
vice. 

J-4 (2,066,631) Street Lighting 
Fixture of the Indirect Type. 

J-5 (2,066,680) Glare Eliminat 
ing System 

J-6 (2,066,771) Indirect Light- 
ing Fixture. 

J-7 (2,066,811) Portable Lamp. 

J-8 (2,066,833) Glow Lamp. 

J-9 (2,066,834) Glow lamp. 

T-10 (2,066,973) Lighting Unit. 

J-11 (2,067,134) Incandescent 
Lamp. 

J-12 (2,067,141) Electrode for 
Gaseous Conduction Devices. 

J-13 (2,067,150) Rec!uiming 
Lamps. 

J-14 (2,067,576) Operating Posi- 
tive Column Discharge Tubes. 

J-15 (2,067,664) Making Fila- 
ments for Miniature Incandescent 
Lamps. 

J-16 (2,067,746) Lamp Filament. 

J-17 (2,067,844) Adjustable 
Lamp. 

J-18 (2,067,868) Sewing Machine 
Lighting Device. 

J-19 (2,068,079) Lamp. 

J-20 (2,068,192) Reflector 
Mounting. 

J-21 (2,068,246) Lamp. 

J-22 (2,068,287) Lamp. 

J-23 (2,068,352) Tungsten Wire 
Reducing _ Machine. 

J-24 (2,068,595) Gaseous or 
Vanor Arc Discharge Lamp. 

T-25 (2,068,596) Vapor Dis- 
charge Device. 

1-26 (2,068,741) Gas-Filled Dis- 
charge Tube. 

J-27 (2,068,781) Reflector. 

J-28 (2,068,795) Increasing In- 
tensity of Flaming Arcs. 

J-29 (2,068,805) Cover Glass. 

J-30 (2,068.967) Lamn Globe. 

J-31 (2,069,079) Stem for 
Lamps. 

J-32 (2,069,080) Are Lamp. 

J-33 (2,069,081) Incandescent 
Lamp. 

J-34 (2,069,135) Vapor or Gase- 
ous Arc Discharge Lamp. 

J-35 (Design 102.672) Translu- 
cent Reflector for Light Fixtures. 

J-36 (Design 102,678) Lighting 
Fixture Globe. 

J-37 (Design 102,858) Diffuser 
for Lighting Fixtures. 

T-38 (Design 102,866) Flash- 
light Casing. 

J-39 (Design 102,867) Flashlight 
Head Shell. 
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J-40 (Design 102,868) Flashlight 
Base Cap. 

J-41 (Design 102,906) Lighting 
Fixture. 

J-42 (Design 102,935) Flashlight 
Head Shell. 


(K) Heating, Refrigeration 


K-1 (2,066,668) Heating Con- 
ducting Bodies for Industrial Op- 
erations. 

K-2 (2,067,110) 
Induction Furnace. 

K-3 (2,067,440) Safety Device 
for Refrigeration. 

K-4 (2,067,638) 
Apparatus. 

K-5 (2,068,212) Irradiating Me- 
chanical Refrigerator. 
K-6 (2,068,333) 

Apparatus. 

K-7 (2,068,447) Continuous High 
Temperature Electrothermal Fur- 
nace. 

K-8 (2,068,448) Continuous High 
Temperature Electrothermal Pro- 
cess. 

K-9 (2,068,689) 
Apparatus. 

K-10 (Reissue 20,243) Defrost- 
ing Mechanism. 

K-11 (Reissue 20,245) Automat- 
ically Defrosting Refrigerating 
Units. 


(L) Household and Portable 
Appliances 


Superheating 


Refrigerating 


Refrigerating 


Refrigerating 


L-1 (2,066,476) 
Utensil. 
L-2 (2,066,529) Dishwashing De- 


Self-Heating 


3 (2,066,604) Clock. 
4 (2,066,739) Motor. 

5 (2,066,741) Power Operated 
Portable Tool. 

L-6 (2,067,410) Flexible Blade 
Fan. 

L-7 (2,067,481) Power Circuit 
for Ranges. 

L-8 (2,067,572) Laundry Ma- 
chine. 

L-9 (2,067,708) Clock. 

L-10 (2,067,719) Ironing Ma- 
chine Structure. 

L-11 (2,067,886) Free 
Power Hammer. 

L-12 (2,067,918) For Making 
Coffee Infusion 

L-13 (2,067,920) Dryer. 

L-14 (2,068,205) Spray Gun for 
Shellac, Paints, Ete. 

L-15 (2,068,356) Washing Ma- 
chine. 

L-16 (2,068,423) Heating Unit. 

L-17 (2,068,518) Nebulizer. 

L-18 (2,068,590) Combined 
Statue, Lamp and Loudspeaker. 

L-19 (2,068,591) Kitchenette 
Cabinet. 

L-20 (2,068,745) Power Tool. 

L-21 (Design 102,630) Washing 
Machine Cabinet. 

L-22 (Design 102,649) 
Control Panel. 

L-23 (Design 102,667) Fan Cas- 


Piston 


Range 


ing. 

L-24 (Design 102,670) Heater 
Casing. 

L-25 (Design 102,701) Fan. 

L-26 (Design 102,712) Ironing 
Machine. 

L-27 (Design 102,750) Washing 
Machine. 

L-28 (Design 
Case. 

L-29 (Design 102,775) Waffle 
Iron. 

L-30 (Design 102,782) Humidi- 
fier. 

L-31 (Design 102,802) Refriger- 
ator. 

L-32 (Design 102,803) Refriger- 
ator. 

L-33 (Design 102,819) Combina- 
tion Washing Machine Cabinet and 
Wringer Head. 

L-34 (Design 102,838) Refriger- 
ator Cabinet. 

L-35 (Desien 102,839) Base 
Unit for a Cabinet. 

L-36 (Design 102,840) Cyclom- 
eter Clock Case. 

L-37. (Desien 
Case and Lamp. 

L-38 (Design 


102,763) Clock 


102,905) Clock 


102,918) Clock 
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A WIDE VARIETY OF TYPES 
FOR EVERY INDUSTRIAL USE 


The Automatic Electric line of relays includes quick 
and delayed action types, sensitive and heavy duty 
types, mechanical locking t ypes, polarized relays, etc., 
etc. Available for operation on 5 C. circuits, 
any voltage, any contact combination. 


Also stepping switches, electric counters, solenoids, 
keys and other electrical control accessories. Write for 
complete illustrated catalogs. 


American Automatic Electric Sales Company 


1019 WEST VAN BUREN STREET CHICAGO 





NOTE the triangular wedge formed by the tang and 
V-bottom collar, which forces the wire into a solid 
esh. NO set-screw contact . NO flattening or 
separating of wires ... NO limitation to one size 
wire... NO shearing effect whatsoever .. . NO 
special tools required to make connection NO 
need for you to seurch any longer for the PERFECT 
solderless connector— VW. AVE IT! 
Send for samples and prices. Address Dept. EM 


ILSCO COPPER TUBE & PRODUCTS, Inc. 
5629 Madison Rd. Cincinnati, O. 





To Obtain Copies of 


NEW 
PUBLICATIONS 
Printed Matter etc. 


turn to pages 62 & 63 








TAYLOR 


®VULCANIZED FIBRE 


®PHENOL FIBRE 
@® TAYLOR INSULATION 


Taylor offers a complete insulation 
service to the modern Electrical 
Manufacturer. 


Taylor Laboratory Controlled pro- 
duction in the world’s most modern 
mill of its kind — provides positive 
uniformity of quality. 

Taylor “Planned Service” geared 
to your particular requirements — 
whether large or small, standard 
or special — insures an unfailing 
source of supply, with prompt 
deliveries permitting you to 
operate with smaller inventories. 


Ask about this unique service. 


TAYLOR FIBRE COMPANY 
NORRISTOWN. PA. 










































Illustrating Attractive New Heater and 
perspective of heating element suspended 


on small, thick pieces of Y-26. 


HIGH HEAT 
x: " a MICA PLATE 


The efficiency of Y-26 Mica Plate has been proved without ques- 
tion. Each week witnesses its Advantages of Economy and Large 


Size put to wider use in an ever-increasing number of Nationally 
Known products. 


Manufacturers have learned through constant testing and frequent 
use that Y-26 will meet their exacting requirements and is Equiva- 


lent to Natural Mica for every insulating purpose: Thermally, Me- 
chanically and Electrically. 


Furthermore, the many and various products now on the market 
in which Y-26 is used, definitely prove that it is no longer neces- 
sary to experiment with or compromise on inferior insulation. 


Remember . . . that Y-26 is actually Natural Mica—thin films— 
built-up and bonded together with inorganic binder having the 
same high-heat resistance as the Mica itself—1200° F. India, 1500° 
F. Amber. Remember also that Y-26 is the Only Product of its 
Kind in the entire Insulating Industry. 


If those who constantly design and fabricate new appliances will 
really investigate the real merits of Y-26, as have many of your 
competitors, you will be convinced of its adaptability and economy 
for your products. 

Available in standard sheets 31” x 34”, any thickness, in cut or 
punched pieces, any size or 
shape, or in tubular form. 
Experimental sheets or tubes 
furnished on request, without 
obligation. 









Send today for your 
copy. Handsome New 
Illustrated MICA Cata- 
log containing complete 
details on Y-26 as well 
as on all other Nemcoite 
Mica Products. 


NEW ENGLAND MICA COMPANY 


INCORPORATED 
WALTHAM MASSACHUSETTS 
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L-39 (Design 102,919) Clock 


Case. 


(M) Business Machines 


M-1 (2,066,466) Endorsing Ma- 
chine. 

M-2 (2,066,698) Totalizer. 

M-3 (2,066,748) Printing Mech- 
anism for Tabulating Machines. 

M-4 (2,066,750) Card Tabulat- 
ing Machine. 

M-5 (2,066,764) Tabulating Ma- 
chine. 

M-6 (2,066,783) Tabulating Ma- 
chine. 

M-7 (2,066,784) Printing Mech- 
anism. 

M-8 (2,066,786) Power 
ated Receiver or Recorder. 

M-9 (2,066,787) Operation of 
Translating Mechanisms. 

M-10 (2,067,157) Perforated 
Record Controlled Machine. 

M-11 (2,067,821) Justified Lines 
Typewriter. 

M-12 (2,068,711) 
tion System, 


( per- 


Stock Quota- 


(N) Automotive Equipment 


N-1 (2,066,640) Circuit Break- 
er for Spark Distributors. 


N-2 (2,066,696) Mounting Struc- 


ture for Magnetos. 

N-3 (2,066,819) Aircraft Engine 
Synchronizing. 

N-4 (2,066,959) 
Ignition. 

N-5 (2,066,981) Lamp. 

N-6 (2,067,010) Driving At- 
tachment. 

N-7 (2,067,057) Automatic Safe- 
ty Switch for Vehicles. 

N-8 (2,067,077) Lamp Switch. 

N-9 (2,067,084) Control Appara- 
tus for Engine Starters. 

N-10 (2,067,102) Automobile 
Motor Warmer. 

N-11 (2,067,180) Starter Con- 
trol for Internal Combustion En- 
gines. 

N-12 (2,067,256) Ignition Test- 


High Tension 


ing. 

N-13 (2,067,391) Rotor for Dis- 
tributors. 

N-14 (2,067,490) Tire Pressure 
Indicator. 


N-15 (2,067,533) Spark Plug 
Cover. 
N-16 (2,067,614) Spark Plug 


Bushing and Shield. 

N-17 (2,067,681) Switch. 

N-18 (2,067,722) Doorless Head 
lamp with Lens Mounted Outside 
Housing. 

N-19 (2,068,030) Spark Plug. 

N-20 (2,068,121) Combined Park- 
ing Meter and Advertising Device. 

N-21 (2,068,315) Automatic Sig- 
nal Actuating Switch for Vehicles. 

N-22 (2,068,522) Ignition Trans- 
former. 

N-23 (2,068,632) Direction Indi- 
cator Switch. 

N-24 (2,068,722) 
lease. 

N-25 (2,068,744) Piezo Pressure 
Measuring Device. 

N-26 (2,068,944) Circuit Switch 
Control. 

N-27 
Shield. 

N-28 (2,069,129) Collector Rinz 
and Distributor. 

N-29 (Design 102,634) 
Vehicle Marker Lamp. 

N-30 (Design 102,650) Bulb for 
Head Lamps. 


Backfire Re 


(2,069,046) Spark Plug 


Motor 


N-31 (Design 102,864) Signal 
Lamp. 

N-32 (Design 102,947) Signal 
Lamp Faceplate. 

N-33 (Reissue 20,253) Control 
Pedal. 


(O) Railway 


O-1 (2,066,309) Recording Mech- 
anism. 

O-2 (2,066,455) Protected Switch 
Operating System. 

O-3 (2,066,513) Remote Control 
and Signaling System for Railway. 

O-4 (2,066,744) Automatic Train 
Control. 

O-5 (2,066,761) 
Lubricator. 


Trolley Wire 


O-6 (2,066,766) Lubricating De- 
vice. 

O-7 (2,066,790) Conductor Sup- 
port. 

O-8 (2,066,903) Railway Traffic 
Controlling Apparatus. 

O-9 (2,067,116) Train Control. 

O-10 (2,067,145) Centralized 
Traffic Control for Railroads. 

O-11 (2,067,147) Centralized 
Traffic Control for Railroads. 

O-12 (2,067,151) Centralized 
Traffic Control for Railroads. 

O-13 (2,067,837) Air Cooling 
System for Vehicles. 

O-14 (2,067,974) Railway Switch 
Operating Apparatus. 

O-15 (2,068,335) Magnetic Track 
Brake. 

O-16 
Brake. 

O-17 (2,068,337) Train Braking 
System. 

O-18 (2,068,338) Brake Control. 

O-19 (2,068,340) Fluid Pressure 
Brake. 

O-20 (2,068,376) 
Equipment. 

O-21 (2,068,381) Railway Traf- 
fic Control. 


(2,068,336) Magnetic 


Safety Car 


O-22 (2,068,528) Adjustable 
Ground Rail Connector. : 

0-23 (2,068,572) Articulated 
Car. 

0-24 (2,068,580) Automobile 
Lighting. 


O-25 (2,068,639) Rail Bond. 

0-26 (2,068,655) Railway Sig- 
nal. 

O-27 (2,068,736) Train Dispatch- 
ing for Railroads. 

0-28 (2,068,766) Train Control 
for Railroads. 

0-29 (2,068,906) Centralized 
Traffic Control for Railroads. 

0-30 =(2,068,931) Centralized 
Traffic Control for Railroads. 

O-31 (2,068,934) Automatic Con- 
trol System for Locomotive Whis- 
tles. 


0-32 (2,069,030) Rail Fissure 
Detector. s 
0-33 (2,069,044) Centralized 


Traffic Control for Railroads. 
0-34 (Reissue 20,248) Railway 
Signaling System. 


(P) Signaling, Signs, Advertising 


P-1 (2,066,349) For 
ing Time Signals. 

P-2 (2,066,402) System 

P-3 (2,066,841) Elevator Signal. 

P-4 (2,067,098) Signaling Sys- 
tem. 

P-5 (2,067,187) 
Means. 

P-6 (2,067,232) Pilot Lamp for 
Multisignal Switches. 

P-7 (2,067,472) Time Actuated 
Mechanism. 

P-8 (2,067,653) Signal Lighting 
Apparatus. 

P-9 (2,067,705) Alarm System. 

P-10 (2,067,803) Vibration Re- 
sponsive Device. 

P-11 (2,068,116) For Transmit- 
ting Movements to a Distance. 

P-12 (2,068,360) Luminous Sign. 

P-13 (2,068,414) Advertising 
Display. 

P-14 (2,068,427) Siren. 

P-15 (2,068,691) Arcing Appa- 
ratus. 

P-16 (2,068,827) 
Chart. 

P-17 (2,069,103) Barber Pole. 

P-18 ~ (2,069,160) Regulated 
Voltage for Detecting Suspended 
Matter in Fluids. 

P-19 (Design 102,931) Wigwag 
Signal. 


Broadcast- 


Indicating 


Illuminated 


(Q) Recording Reproduction 


Q-1 (2,066,403) Electromagnetic 
Stamping. 

Q-2 (2,066,538) Synchronizing 
Sound Reproducing Record with 
Display Device. 

Q-3 (2,067,347) Recording and 
Reproducing Device. 


Q-4 (2,067,502) Duplicating 
Phonograph Records. 

Q-5 (2,067,696) Oscillographic 
Apparatus. 

0-6 (2,067,784) Photographic 


Recording and Sound Reproducing. 
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— Non:conductor | Improves None Swells | None None None None 






Cast IRON Conductor None | None Rusts None Corrodes | Breaks None 


None None Rusts None Corrodes | Breaks None 





STEE! Conductor 


















BRASS Conductor None None None | None Corrodes | Dents None 


CopPER Conductor None None None § None Corrodes | Dents None 





ZINC Conductor None | None None | None Corrodes | Breaks None 





Pucieus ane Non-conductor | None | None None | None None Breaks None 








Sass Non-conductor | None | None None | None None Breaks None 




























. ea | ¢ ‘ , eas “Chars or ov Dents D 
Jon- estroy estroys 
Woop Non-conductor | None (dry)| Absorbs on Burns Easily Doesteoys or Breaks | O* roys 
ae ena Destroys , 
RUBBER Non-conductor | Deteriorates | Deteriorates | Rots “Life” None 












; | . 
Gutta PercHa | Non-conductor | Deteriorates | Softens Breaks 


| Destroys 


Destroys | Bruises Destroys 
Life” 


LEATHER Non-conductor | Deteriorates| Absorbs Rots 








BONE Non-conductor | None | Absorbs Rots chee Destroys | Breaks ‘eases 








WILMINGTON FIBRE SPECIALTY COMPANY 
(_MANUFACTURERSJ;OF “GENUINE VULCANIZED! “FIBRE! 





WILMINGTON, DELAWARE 


MERCOID CONTROLS 


Designed to automatically regulate 
electrically operated equipment in 
accordance with changes in tem- 
perature, pressure, vacuum, fluid 
level or mechanical movement 





K & H SOLDERLESS TERMINAL LUGS 


For Wire Sizes 
8 to 4 incl. 


Cat. d For Wire Sizes 
No. 1015 )\- BB 18 to 10 incl. 





They are generally employed for the contro! of 
= motor driven heating, air conditioning or refrig- 
We manufacture standard and special devices for the Electrical Trade eration equipment; electric space or tank heaters, 


KRUEGER & HUDEPOHL and for numerous other industrial applications. 
THIRD & VINE STS. CINCINNATI, OHIO 
WELL KNOWN MERCOID SWITCH 


Available in different 
types. These mercury 


T E R M i 8 A L | > P contact switches are not 





“oe A «3 affected by dust, dirt or 
PANELS - dc corrosion. There is no 
open arcing, pitting or 
Tanies, sui 6. Cees sticking of -contacts. 
gee i oan ? They operate indefinitely without deterioration. 
probably standard panels ; 
shown in our bulletins will Mercoid switches are recommended wherever 


fulfill your requirements. 
Write Us Asking for 
Bulletins Send for Complete Catalog No. 100ME, containing ages information 


dependable service is an essential requirement. 


Leading electrical manufacturers are regularly 
purchasing our products. 


Over 400 standard items of TERMINALS, TERMINAL PANELS,| ‘°°° 8°"? 209 No. 100ME 
ELECTRICAL PLUGS AND SOCKETS stile 


HOWARD B. JONES Address 


2300 WABANSIA AVENUE CHICAGO, ILL. 
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THE MERCOID CORPORATION - 4201 BELMONT AVE., CHICAGO, ILLINOIS 


| 
| 











BALDOR BUILDS Better 


114 


Motors 


Jhe NEW 
BALDOR 


(GIMBAL CUSHIONED) 
MOTOR 


It's QUIET — both electrically and me- 
chanically. Scientifically rubber mounted 
to dampen vibration and provide the 


utmost in Quiet Operation. 


Available in both Split Phase and Con- 


denser types—large and small sizes. 


BALDOR ELECTRIC COMPANY 


4300 DUNCAN AVE. - - - - - - = ST. LOUIS, MO. 


Sales and Service Offices in Principal Cities 





A BETTER MOTOR 
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Q-7 (2,067,835) 
jector. 

Q-8 (2,068,449) Gramophone. 

QO-9 (2,069,136) For Recording 
and Reproducing Sounds. 

Q-10 (2,069,137) Sound Film 
Apparatus. 

Q-11 (2,069,180) Control for 
Automatic Phonographs. 


Picture Pro- 


(R) Processing, Plating, Welding 


R-1 (2,066,347) Producing Nic- 
kel by Electrolytic Deposition 
from Nickel Salt Solutions. 

R-2 (2,066,515) Heat Treating 
Magnetic Materials. 

R-3 (2,066,588) Apparatus for 
Electrical Etching. 

R-4 (2,066,791) Welding. 

R-5 (2,066,929) Welding. 

R-6 (2,067,006) Recovering 
Metals from Ores, etc. 

R-7 (2,067,064) Welding. 

R-8 (2,067,206) Welding Elec- 


R-9 (2,067,230) Electrode 


R-10 (2,067,342) For Making 
Welded Chain Links. 
R-11 (2,067,361) —_ Electrolytic 


Purification. 

R-12 (2,067,363) Welder. 

R-13 (2,067,489) Photoelectric 
Engraving. 

R-14 (2,067,534) Electrolyte for 
Depositing Rhodium. 

R-15 (2,067,630) Welding Rod. 

R-16 (2,067,631) Welding Rod. 

R-17 (2,067,703) Electrolytic 
Device. 

R-18 (2,067,747) Electrolytes for 
Plating Rhodium. 

R-19 (2,067,907) Mirror, Pro- 
cess of Making and Composition 
of Reflecting Element. 

R-20 (2,067,995) Electrode 

R-21 (2,068,043) Presser Elec- 
trode for Welding Machines. 

R-22 (2,068,099) Separation of 
Liquids and Solids. 

R-23 (2,068,166) Welding. 

R-24 (2,068,406) Fluid Flow 
Control. 

R-25 (2,068,551) 
chine Control. 

R-26 (2,068,799) 
Glass. 

R-27 (2,068,867) High Voltage 
Plant. 

R-28 (2,068,883) D.C. 
Apparatus. 


(S) Health and Hygiene 


S-1 (2,066,313) 
ments. 

S-2. (2,066,328) Handle for In- 
struments. 

S-3 (2,067,072) Safety Razor. 

S-4 (2,067,075) Variable Shear 
Hair Clinver. 

S-5 (2,067,139) Shockproof X- 
Rav. 

S-6 (2,067,979) Therapeutic Vi- 
brator. 

S-7 (2,067,991) Scalp Treating 
Device. 

S-8 (2,068.698) Hearing Aid. 

S-9 (2,068,721) For Electrosur- 
gical Severance of Adhesions. 

S-10 (2,068,992) Vibrating Ma- 
chine. 

S-11 (Design 102,655) Hear'‘ng- 
Aid Transmitter Microphore 
Body. 


Dynamo Ma- 


Tempering 


Welding 


Dental Instru- 


(T) Toys, Amusement Device 


T-1 (2,066,469) Punchboard. 

T-2 (2,067,245) Game Appara- 
tus. 

T-3 (2,067,258) Toy Aeronlane. 

T-4 (2,067.352) Battery Lighted 
Locomotive Toy. 


(U) Switches, Fuses, Wiring 


evices 


U-1 (2,066.511) Wiring Device. 

U-2 (2,066,770) Connector. 

U-3 (2,067,433) Soft Rubber 
Attachment Plug Cap. 

U-4 (2,067,541) Fusible Circuit 
Breaking Device. 

U-5 (2,067,552) Switch. 

U-6 (2,067,557) Switch. 


(2,067,577) Fuse Link. 
(2,067,648) Circuit Breaker. 

(2,067,659) Circuit Inter- 
rupter. 


U-10 (2,067,673) Circuit Inter 
rupter. 

U-11 (2,067,796) Cord and At- 
tachment Cap. 

U-12 (2,067,977) 
Fuse Plug. 

U-13 (2,068,069) Switch. 

U-14 (2,068,093) Contact Arm 
for Circuit Control Devices. 

U-15 (2,068,152) Solderless Ter 
minal. 

U-16 (2,068,314) Multiple Ter- 
minal Connector. 

U-17 (2,068,422) For Effectively 
Quenching the Arc. 

U-18 (2,068,486) Connector. 

U-19 (2,068,510) Cut-Out 

U-20 (2,068,569) Circuit 


U-7 
U-8 
U-9 


Indicating 


Breaker. 

U-21 (2,068,582) Switch. 

U-22 (2,068,584) Fuse. 

U-23 (2,068,701) Switch Mech- 
anism. 

U-24 (2,068,713) Control De- 
vice. 


-25 (2,068,898) Circuit Con- 
trol. 
U-26 (2,068,930) Lamp Socket. 
U-27 (2,068,988) Outlet Box. 
U-28 (2,069,126) Revolving Con- 
nector. 
U-29 (Design 102,668) Com 
bined Switch Plate and Ther- 
mometer. 


(V) Musical Instruments 


V-1 (2,066,581) Tuning Appara- 
tus. 


(W) Telephony 


W-1 (2,066,325) Transmission 
Control in Two-Way Signal. 

W-2 (2,066,332) Carrier Wave 
Transmission. 

W-3 (2,066,333) Wave Ampli- 
fication and Generation. 

W-4 (2,066,391) Pay Telephone 
Station. 

W-5 (2,066,392) Pay Telephone 
Station. 

W-6 (2,066,434) Telephone Sig 
nal Device. 

W-7 = (2,066,463) 
Telecommunication. 

W-8 (2,066,465) Switch. 

W-9 (2,066,490) Switch. 

W-10 (2,066,491) Switch. 

W-11 (2,066,502) Telephone. 

W-12 (2,066,520) Telegraph Re- 
peater. : 

W-13 (2,066,614) Relay Circuit. 

W-14 (2,066,672) System of Re- 
cording. 

W-15 (2,066,676) Tone Control. 


Electrostatic 


W-16 (2,066,751) Resistance 
Coupled High Frequency Amplifier. 

W-17 (2,066,970) Controlled 
Carrier Wave System for Signal- 
ing. 

W-1s (2,067,048) Thermionic 
Amplifier. 


W-19 (2,067,055) For Avoiding 
Nonlinear Distortion. 

W-20 (2,067,081) Modulation of 
Oscillations. 

W-21 (2,067,082) Phase Modu- 
lation. 

W-22 (2,067,246) Mounting Ar- 
rangement for Apparatus. 

W-23 = (2,067,320) Measuring 
System for Program Circuit Main- 
tenance. 

W-24 
Stand. 

W-25 (2,067,518) Telephone Sys- 
tem. 

W-26 (2,067,852) Dial Tele- 
phone Pay Station. 

W-27 (2,068,106) Sound Emit- 
ting Apparatus. 

W-28 (2,068,309) Transmission 
Measuring System. 

W.-29 (2,068,517) Telephone 
Mounting Device. 

W-30 (2,068,685) Transmission 
of Sound Currents. 

W-31 (2,068,700) Calling De- 
vice. 

W-32 (2,068,726) Telephone Sys- 
tem. 

W-33 (2,068,752) Main Oper- 
ated Voltage Amplifier. 


(2,067,323) Telephone 


ELECTRICAL MANUFACTURING 
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r. £ in Electrical Instruments 
RESI STORS ” Zz 
: >») Za 44 toward 





From intensive research and experiment Ohm- 


ite has developed a vitreous enamel covering 
for resistors which has unusual and exclusive 
characteristics. It holds the windings of the 
resistor firmly in place during the firing pro- 
cess—and permanently thereafter! This in- 


sures your getting a resistor of uniformity SIZES TO 


‘h- throughout, and precludes the formation of 


‘thot spots”? and consequent failure of the unit SUIT EVERY 


due to the shifting and gathering together of 
e. the turns during the manufacturing process. REQUIREMENT 

Write for Catalog Number 15 which not only 
lists hundreds of different sizes, values and 
s types of resistors, but also rheostats, tap- 
switches and other’ well-known Ohmite 
products. 








m 


PRECISION 


a WITHOUT 
x © fy Mi] I IE Mn ou EXTRAVAGANCE 


MANUFACTURING COMPANY 
4843 Flournoy St., Chicago, Ill. 


Practically every day another ndus- 
trial account specifies Triplett. There 
must be a reason. Why not investi- 
gate what Triplett has to offer you. 





we Manufacturers of Rheostats, Resistors and Tapswilches 

y]i- 

me 

ee | Triplett Precision Electrical Instruments adapt qual- 

ig ity to modern demands in convenience, appear- 

a HASSALL ance, economy and ruggedness. For example, 

Triplett square instruments shown above have 

NAILS, RIVETS & SCREWS 2 | scales whose readable lengths are the equivalent 

’ ‘ . of round instruments one size larger, viz., the 4” 

= FT] | | 7 a Sq. compares to the 5” Round, etc 

nit. ° , . 

R 

: i | Stocks maintained in all popular sizes and ranges. 

nee ? 

ier. f i ; 

led TRIPLETT MANUFACTURES a complete line of electrical 

1al- measuring instruments for radio, electrical and general industrial 

nic MADE TO ORDER IN ANY METAL—SEND FOR ILLUSTRATED FOLDER purposes, both standard and custom built. If you have an electrical 

a JOHN HASSALL, INC. csr. 1850 404 OAKLAND ST.. BROOKLYN, N. Y. | ee Ey See ee 

of 

du 

Ar. HEAT REFLECTING “ELEMITE” INSURES 





ing THE LIFE OF THE HEATING ELEMENT 





one | 
bia Hard, Tough | San 
>y ’ sveslity ples for 
me Rugged and INSULATION testing and | 
ele withstands price esti- 
nit- ies! < wetee fur- 
ion Size. An APPLIANC = v The Triplett Electrical Instrument Co. 
ie Shape. lind request. | 313 Harmon Ave., Bluffton, Ohio 
| Without obligation please send me | 
ion Be More information on New Square Instruments. 


es, THE LOUTHAN MANUFACTURING CO. | sxunceesead § em alow tateestnd ta-.nseensveeseseseencncnserssencensee 4 
oe eT | TE Se tetrernee teeter nti tional 


EAST LIVERPOOL, OHIO, U. S. A. | Addtess.....-scessssseecessssseesesesseseassseenenscneneecesneee 
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ELIMINATE INK TRACINGS 


Perfect reproductions direct from pencil tracings are 
obtained when Mars Lumograph Pencils are used— 
elimination of time-taking “inking in” many 
hours and dollars 


means 
saved. 


The patented “Lumograph”’ lead contains a special light 
resisting element that produces an opaque line very 
closely approximating India Ink—and the extremely 
fine grinding of the materials of which “Lumograph” 
lead is composed remove the possibility of “hard spots,” 
thus insuring you against mutilated tracings. Lumograph 
lead erases easily and smearing is virtually eliminated. 





Mars Lumograph Pencils 
Obtainable in Three Types 


No. 2886—Made of finest Southern Cedar, finished in blue with black tip, 
with degree of hardness marked in gold at top of pencil on all 
pees Semen. FS GPOEe GE TTGIOR soso s wiccawcesscwecics 15c ea. 


No. 2888—‘‘Chisel Point’? oval shape with flat lead makes possible ex- 
tremely long lines of uniform thickness. This unique construc- 
tion offers the advantage of an unusually thin lead with no 
risk of breakage. Same wood and finish as No. 2886 with de- 
grees of hardness marked in gold on the two sides. In 6 hard 
degrees ste ea. 


No. 1018—Artist Pencil with lead sharpener at end. Made to hold No 
1904 Mars Lumograph leads. Refillable from the top. Special 
finger grip makes this pencil extremely easy to use....50c ea. 


No. 1904—Mars Lumograph Refill Leads for No. 1018 Artist Pencil. Same 
as in No. 2886 Mars Lumograph Pencil. 13 degrees of hard- 
ness ee OF 1G eG a Sees o hine ok esni sweats 50c a box. 


Convince yourself of the merits of this unique pencil— 
make your own practical test 


MAIL COUPON TODAY 


J. S. STAEDTLER, INC. 
53-55 Worth St., New York 


Pret tes e ss ese ees ee eee See eee eee 
' J. S. STAEDTLER, INC., 53-55 Worth St., : 
i New York ' 
§ Gentlemen: Enclosed find ................ c. Please send § 
i postpaid Mars Lumograph Pencils or leads as checked. I 
5 Quantity Number Degree : 
i IN NN a PME as Big gE rea An eR A de te i 
i RE Peake ik «ow bases bd ase oh odioky CA oaks ea eaane i 
; City Senwewe eee ee te (ates aD 0 a Es Jakes 600540 54.00 : 
‘ My Dealer’s Name is....... es t 
Le 


su eeeaeeeca nee seen eunsausensessnenae 
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W-34 (2,069,038) 
Subscriber’s Substation. 


Telephone 


Corporate 


A 


Adlake Co., D-13. 

Aircraft Service, Inc., E-54. 

Air Reduction Co., E-48, E-63. 

Ajax Electric Furnace Corp., K-2. 

Allen B. DuMont Labs., Inc., I-9. 

Allgemeine Elektricitatz Gesell 
schaft, G-15. 

Allis-Chalmers Mfg. Co., E-95. 

All-Steel Equip. Co., U-27. 

American Chemical Paint Co., 
F-19, 

American Moistening Co., D-35. 

American Rolling Mill Co., E-8. 

American Tel. & Tel. Co., E-72, 
E-98, E-101, H-27, Q-5, W-8, 
W-9, W-10, W-23, W-28, W-34. 

Anaconda Wire & Cable Co., 
B-10, 

Apex Electrical Mfg. Co., L-8, 
L-10. 

Artistic Lamp Mfg. Co., J-19. 


Asahi Denka Kogyo Kabushiki 
Kaisha, C-12. 
Associated Electric Labs, Inc., 


D-38, M-12, W-14, W-31, W-35. 
Associated Tel. & Tel. Co., W-22. 
Associated Telephone Utilities Co., 

W-4, W-5. 

Automatic Electric Co., Ltd., M-2. 


B 


Baker & Co., R-14, R-18. 
Baldwin-Southwark Corp., F-4. 
Belden Mfg. Co., U-3. 
Bell Telephone Labs., In 
D-32, E-5, E-6, E-7, E-58, E-60, 
E-61, E-73, E-74, E-75, E-78, 
G-8, H-1, Q-4, R-2, U-1, V 
W-2, W-3, W-11, W-12.’W- 
Bendix Aviation Corp., D-47. 
Birdseye Electric Corp., J-13, J-17. 
Bond Electric Corp., J-2. 
Borg-Warner Corp., L-34, L-35. 
Briggs Mfg. Co., R-7. 
Brown Sharpe Mfg. Co., E-93. 


Buckeye Portable Tool Co., I-2, 
4-4, L-5. 

Bulldog Electric Products Co., 
D-39. 

Byford Electric Hammer Co., 
L-11, 


c 
Capehart Corp., Q-11 


Chase-Shawmut Co., ‘U-22. 
Chicago Electric Mfg. Co., L-25. 


Chicago Telephone Supply Co., 
B-13, U-24. 

Cincinnati Traction Bldg. Co., 
0-23. 


Communication Patents, Inc., E-68. 
Coolerator Co., L-31, L-32. 
Corning Glass Works, J-29, R-26. 
| Cramer & Co., D-18. 
Crouse-Hinds Co., B-11. 
Cutler-Hammer, Inc., C-11, D-8, 
D-36, F-9, F-18. 


D 


Dayatnite Lamp. Corp., N-30. 
Delta-Star Electric Co., O-25 
Dexdale Hosiery Mills, E-41. 
Devices, Inc., L-2. 

Dietz Co., R. E., N-29. 
Doherty Research Co., F-16. 
Don Baxter, Inc., R-19. 


E 


Eclipse Machine Co., N-11, N-24. 

Electric Storage Battery Co., C-2, 
C-3, C-8, C-9, C-19. 

Electrons, Inc., of Del., G-17. 

Emerson Apparatus Co., D-26. 


p 


Fairbanks Morse & Co., N-2 
Falconbridge Nickel Mines, Ltd., 
R-1. 


LATEST ELECTRICAL PATENTS 


ELECTRICAL MANUFACTURING 













































W-35 (Design 102,955) Water- 


proof Wall Telephone. 


Patentees 


Federal Telegraph Co., E-96, E-97. 

First National Bank & Trust Co. 
of Minn., L-12. 

Food Machinery Corp., I-6. 


G 


General Cable Corp., B-17. 


General Chemical Co., R-11. 

General Controls Co., D-7. 

General Electric Co., B-7, B-21 
D-21, D-22, D-37, D-43, E-31 
E-34, E-86, E-87, E-88, F-21 
G-11, G-13, G-18, I-15, 1-19, J-1, 
J-10, J-31, J-32, J-33, L-28, L-36 
L-38, L-39, N-4, P-10, U-11, 
U-21, W-17. 


General Electric Co., E-53. 

General Motors Corp., I-7, K-4, 
K-9, N-8, N-9, N-18, N-27, 
R-12. 

General Railway Signal Co., 
D-45, D-46, O-9, O-10, 
QO-12, 0-27, O-28, O-29, O-30 
O-31, O-33. 

Gilbert Co., A. C., L-30. 

Girard Mfg. Co., T-4. 

Glover & Co., W. T., B-8, B-9. 

G. M. Labs., Inc., C-4, D-19. 

Gray Telephone Pay Station Co., 


Electric Specialty Co., 


H 


Hammond Clock Co., L-9. 

Hardwick, Hindle, Inc., D-9. 

Hartmann & Braun Aktiengesell 
schaft, I-3. 

Hazeltine Corp., E-9. 

Heiland Research Corp., F-8. 

Heintz & Kaufman, Ltd., G-3. 

Henschel & Co., Inc., Chas. Jr., 
[.12. 

Himmelwerk, A. G., I-4. 

Holophane Co., Inc., J-21. 


Hygrade Sylvania Corp., G-19, 
J-11, J-24, J-25, J-34. 

| 
Ingraham Co., E. H-24. 
International Business Machines 


Corp., F-2, M-3. M-4,* M-5, 
M-6, M-7, M-8, M-9. 


International Standard Electrix 
Corp., E-94. — ss 
International Television Radio 


Corp., H-4. 
J 


Johns-Manville Corp., B-14. 
Johnson Bros. Engineering Corp., 
N-15. 


K 


Kapella, Ltd., R-3. 

Kelvinator Corp., D-41, D-42. 

Kitson Co., D-5. 

Knapp-Monarch Co., L-6. 

Kochs Co., Theo. A., P-17. 

Koch & Sterzel Aktiengesellschaft, 
D-3. 

Koehler Mfg. Co., J-7. 


L 


Landers, Frary & Clark, L-29. 
Lincoln Elec. Co., R-25. 


M 


Markel Electric 
Inc., J-37. 
Martin-Hardsocg Co., O-22. 
Master Electric Co., S-10. 
Matthews Corp., W. N., U-7, 
U-19. 
McGill Mfg. Co., U-23, U-26. 
McIlvaine Patents Corp., D-10. 
Middlebury Electric Clock Corp., 
D-23. 


Products Co, 


“I 


IG 


ht Aw. fe 


-MOTORS: 


HOLTZER-CABOT 


ELECTRIC: COMPANY 
BOSTON Oe 


e « SHALLCROSS 
Standard Resistance 


Boxes * oo ~ 8 


Employing the high grade Shall- 
cross non-reactive wire wound Man- 
ganin resistors. 


The Standard Resistance Boxes 
provide resistance comparison stand- 
ards for schools, colleges and indus- 


Range 1 Ohm to 10 Megohms 3 7 bi 
trial laboratories at minimum cost. 


Write for Bulletin No. 812-B describing these new instruments. 


SHALLCROSS MFG. CO., Collingdale, Pa. 


dWay 


OILERS 


75% of Motor Troubles 
End with Speedway Oilers 


Over-oiling and under-oiling cause most 
motor breakdowns—cause shorts, burn- 
outs and frozen bearings. SpeedWay 
Oilers ig oil at just the right level auto- 
matically. Save motors. Cut oiling time to 
a fraction. Pay for themselves in oil saved. 
Stop oil dripping, prevent accidents. 


Speedway Mfg. Co. WRITE FOR 
1828 S. 52d Ave Cicero, Ill. Paw 
SSE NLR ANI ET INR IE 
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Heapaquarters for 
Compound Heating Equipment 


Any Specified Heat 
Any Material 
Any Size 


W site today, telling what your com- 
pound is, your heat-control specifica- 
tions, the quantity used daily, the 
method of application, and Sta-Warm 
Engineers will be glad to offer a pro- 
duction-speeding, cost-cutting recom- 
mendation. 


STA-WARM ELEC. CO. 
565 N. Chestnut St, Ravenna, 0. 






















































TURBO OJL Tubing is 
made in 30 sizes— .020 to 
1-in. inside diameter and in 
12 standard colors in some 
sizes, 


Here is one of the 
most applicable in- 
sulating materials 


URBO 


OIL TUBING 


i | From midget radios to giant transformers TURBO OIL 

Tubing has its place as a supplementary insulation. 
PRACTICAL Its outstanding characteristics make it more than ordi- 
SUGGESTIONS 


narily applicable. 
ON INSULATION 
acids and friction—a material that has contributed much 


FOR DESIGNERS 

in the development of radio and electrical apparatus. 
| AND ENGINEERS = turso SATURATED SLEEVING—e heavily var- 
i nished woven cotton tubing for applications where 
extreme voltages are not encountered. Tough, resilient, 
flame-resistant and it offers considerable savings. 





Thoroughly impregnated; baked over and over again; 
tough yet resilient; never loses its true tubular shape; 
inside as smooth as glass; resistant to oils, moisture, 


Since 1920 the BRAND 
organization has specialized 
in working with electrical 
and radio manufacturers in 


We have published a very interesting booklet covering 
this and other BRAND insulating products—you may 


arriving at the most econom- have a copy for the asking. 


| ical and positive answers to 
problems involving insula- 


WE WORK FAST! 


Orders for BRAND insulating 
materials requiring immediate 
shipments, regardless of quantities, 
go out the day received. 


tion. 







| WILLIAM 


IN 
CHICAGO- 
217 N. DESPLAINES STREET 


968 FOURTH AVENUE  « » 





NEW YORK, N. Y. 











Since 1920, The Finest In Insulation 


AND COMPANY- 


Midwest Radio Corp., 
H-31, H-32. 

Miller Co., J-6, J-36. 

Minneapolis-Honeywell 
Co., E-1. 

Monitor Controller Co., E-89, O-13. 

Mullins Mfg. Corp., L-21, L-33. 

Multi-Hydromatic Welding & Mfg. 
Co., R-21. 


H-29, H-30, 


Regulator 


N 


Naamlooze Vennootschap; Konink- 


lijke Nederlandsche Grofsmede- 
rij, R-10. 
National Electric Products Corp., 
-16. 
Neon Research of Connecticut, 


Inc., J-14. 
Neosign Corp., P-12. 


Noblitt-Sparks Industries,  Inc., 
H-15. 
O 
Oak Mfg. Co., U-5, U-6. 
Ohio Brass Co., B-19, O-5, O-6, 
O-7. 
Okonite Co., B-18. 
Okonite-Callender Cable Co., B-1, 
B-2, B-3, B-4. 
P 
Pennsylvania Globe Co., J-4. 
Philco Radio & Television Corp., 
H-26. 
Philips’ Gloeilampenfabrieken, N. 
V., G-10, R-28. 


Phinney-Walker Co., L-3. 


Pioneer Instrument Co., F-7, N-3. 
Radioaktiengesellschaft D. Ss. 


Loewe, W-16, W-33. 
Radio Corp. of Amer., D-16, D-29, 


E-11, E-12, E-13, E-35, E-50, 
E-51, E-52, G-1, G-2, G-14, H-6, 
H-9, H-11, H-12, H-16, H-21, 
H-25, W-15, W-18, W-20, W-21, 
W-28. 


Radio Patents Corp., J-26. 

R-B-M Mfg. Co., U-16. 

Redington Co., F. B., E-2. 

Reece Button Hole Machine Co., 
E-29, E-30. 

Rice, Barton & Fales, Inc., I-8. 

Richardson Co., C-1. 

Rock-Ola Corp., T-2. 


S 


Safety Car Heating & Lighting 
Co., D-31, E-62. 

Schweyer Electric & Mfg. Co., 
O-4. 

Scovill Mfg. Co., J-38, J-39, J-40, 
J-42. 


Semagraph Co., E-44, E-45, E-46. 
Siemens & Halske Aktiengrsell- 
schaft, W-19, W-32. 


LASTEST ELECTRICAL PATENTS 





Signal Engineering & Mfg. Co., 

Silvray Lighting, Inc., J-41. 

Singer Mfg. Co., J-18. 

Societe Francaise Radio-Electrique, 
O-3, 0-26. 

Sonotone Corp., S-11. 


Southern States Equipment Co., 
E-91, 

Sperry Gyroscope Co., E-85. 

Sperry Products, Inc., O-32. 

Sprague Specialties Co., R-17. 

Strong-Scott Mfg. Co., E-69. 

Swan, Hunter & Wigham Rich- 
ardson, Ltd., R-4. 

T 
Telefonaktiebolaget L. M. Erics- 
son, Q-1. 

Telefunken Gesellschaft fur Draht- 


lose Telegraphie, E-81, G-6, G-7, 
H-5, H-10, H-13. 
Telephon-Apparat-Fabrik E. 
tusch & Co., W-13. 
Teleregister Corp., P-5. 
Tobe Deutschmann Corp., H-14. 
Toledo Scale Mfg. Co., F-10, F-11, 
> > 


Zwie- 


Trumbull Electric Mfg. Co., D-33, 
U-15, 


U 


Union Carbide & Carbon Research 
Labs., Inc., R-15, R-16. 


Union Switch & Signal Co., O-1, 
Q-2, O-8, O-14, O-21, O-34, 
P-8. 

United Engineering & Foundry 
Co., E-59, I-13. 


United Lens Corp., N-31. 


United States Government, H-2 
Wagner Electric Corp., 1-10. 
Kidde & Co., Inc., E-36, 


Walter 
P-18. 

Ward Leonard Electric Co., E-40, 
wi. 

Webster Co., The, Q-7. 

Western Electric Co., B-15, J-23. 


Western Union Telegraph Co. 
B-12, E-100. 


Westinghouse Air Brake Co., E-76, 
E-79, E-80, O-15, O-16, O-17, 
0-18, O-19, O-20, O-77. 

Westinghouse Electric Elevator 
Co., E-15, E-16, E-17, E-18, 
E-21, E-23. 

Co., 


Westinghouse Elec. & Mfg. 
I 


B-6, D-12, D-24, D-34, E-14, 
E-19, E-20, E-22, E-24, E-25. 
E-26, E-27, E-28, E-42, G-5, 

Rg 


8, a 
H-7, H-8, J-12, R-5, S-5, U-8, 
U-9, U-10, U-17. 
Willard Storage Battery Co., 
C-6, C-7, C-15. 
Wisconsin Alumni Research Foun- 
dation, K-1. 


Woodstock Typewriter Co., E-33. 


PRECISION 


We Pride Ourselves upon the 
efficiency of every coil which 
leaves our factory and guarantee 
each unit unconditionally against 
any imperfections in material or 


workmanship. 


NB Ay \ Lh ee of 


549 WEST 
tie -Usi oF 


FULTON ST., 
ILLINOIS. 





ELECTRICAL MANUFACTURING 

















RUSH REPLACEMENTS... 





by AIR EXPRESS 


i 2500 Miles Overnight ! 


Nation-wide. Covers the continent completely. Delivers day and night 
to 216 cities and points between in the United States and Canada. 
Direct also to Honolulu, Guam, Manila and 32 Latin-American coun- 
tries. Cost low and economical. Prompt pick-up and delivery, door 
h to door without extra charge, in all cities and principal towns. For 


St ein 


E service and information, phone the nearest Railway Express office. 


Illustration above shows the Type GE 


y 1/45 to 1/30 H.P. 4-pole A.C. induc- 
tion or straight D.C. available less gear 
reduction of backgeared from 1.6 R.P.M. 
to 150 R.P.M. 


RAILWAY EXPRESS AGENCY If you plan to motorize an old 
product or develop a new one and 
you require a fractional horse-power 
Universal or Shaded Pole motor, 
choose a SIGNAL motor. SIGNAL 
is a specialist in the small motor 
field. The experience gained over a 
period of 44 years of successful 
motor building is reflected in a high 


Now !- WT tast- Effictont 


New! 


BORON 





3 i) H . quality, dependable, priced-right 
product. 
:’ SIGNAL motors range in size 
5, from 1/500 H.P. to 1/10 H.P.—Uni- 
? WL Creeia versal and Induction Shaded Pole 
: ee Cheol types. They are available plain or 
n backgeared in a wide range of re- 
Embodying duced speeds, for short or long hour 
. . service. Prices are low because the 
om Time-Saving Features complete motor is built by SIGNAL. 
signed—embodying time and | . , . . 
od NEW! een ae speed od "economy on pendianen Send us ee ane specifications 
D stripping, the COLONIAL WIRE STRIPPER is the most compact and or tell us what you wish to motorize 
X efficient Sb ama a distinct saving in initial cost, tool Its and we — ae you ee the 
features include— roper motor for your product. 
PM i a ne i Ss 
Cieden. giewe eben : micrometer edlesiment. eee SIGNAL ELECTRIC MFG. CO. 
2. ene a ne ag 5. ioe ‘took a dean : Menominee, Michigan 
4 stripping all kinds and sizes of wire. center of stripping blades. 
e eee foot pedal and 6. Reversible, ball-bearing motor, 


Write for Folder and Prices 
SENT ON 10-DAY FREE TRIAL 
eS To well-rated concerns we offer this stripper on a 10-day free ee 
trial basis. Send wire specimens and specifications for accurately 
gauging your needs before shipping machine with instructions. 
Take advantage of this free-trial offer! 


Also Manufacturers of E-Z HAND and BENCH type Wire Strippers 
3 PYRAMID PRODUCTS COMPANY 





2309 So. State St. CHICAGO, ILL. 
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PRODUCTION PROBLEMS 


ASSEMBLING ... INSULATING... SEALING 


made easy with 


SAUEREISEN INSA-LUTE 
Adhesive Cement No. 1 


TRIAL OFFER: Order !% gal. @ $2.00. If it 
is not satisfactory, you need not pay for it. 


SAUEREISEN CEMENTS Co. 


136 Sharpsburg St. PITTSBURGH, PENNA. 


VAL) 
PRODUCTS 


BRUSHES—RINGS—ELECTRODES 
WELDING CARBONS—SHAPES 


The experience of 25 years of c 
engineering available on request. 


WRITE FOR CATALOG. 


Becker Brothers Carbon Co. 
223 No. Ashland Ave., CHICAGO, ILL. 


carbon 





[ts Porcelcinr at alan aeons 


tit 
fae! a aR LITOA 
ge BARE WIRE 


== LE 


Send for free Sample Card 

STRUTHERS DUNN, 
134 N. Juniper St. 
Philadelphia, Penna. 








Precision 


Universal —_ 


Magnets, Solenoids and 
others to specifications 


COILS INCORPORATED 


229 Chapman St., Providence, R. I. 











[solantite Inc. 
Sales Office- 233 Broadway, New York, N. Y. 


Factory at Belleville, N. J. 
Manufacturers of 


CERAMIC INSULATORS 


STAR INSULATING BEADS 
BALL & SOCKET TYPE 


NINE STOCK SIZES 
= for Samples & Prices 


le of LAVOLAIN 


STAR PORCELAIN CO., Trenton, N. J. 


A&A COILS 


MAGNET Established 1924 SOLENOID 
Electrical Coil Winding Co. 
2731 Saunders St., Camden, N. J. 
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CLASSIFIED INDEX 


MATERIALS e 
a 


ALLOYS, Aluminum 
Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh,Pa. 


ALLOYS, Magnesuim. See Magnesium Alloys. 


ALLOYS, Resistance 

Driver Co., Wilbur B., Newark, N. J. 
Driver-Harris Co., Harrison, N. J. 
Hoskins Mfg. Co., Detroit, Mich. 


Jelliff Mfg. Corp., C. O., Southport, Conn. 
ALUMINUM 

Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, Pa. 
AMMETERS. See Instruments. 


ANODES, Nickel, Brass and Copper 

du Pont de Nemours & Co., E. Grasselli Chemicals 
Dept., Wilmington, Del. 

Seymeur Mfg. Co., 49 Franklin, Seymour, Conn. 


ARMORED CABLE, Asbestos Insulated 


Rockbestos Products Corp., 713 Nicoll St., New Haven, Conn 
ARMORED CABLE, Strip 

Acme Steel Co., 2846 Archer Ave., Chicago, Il. 
ATTENUATORS 


Electrad, Inc., 175 Varick St., 


BALLS, Steel 
Hoover Ball & Bearing Co., Ann Arbor, 


BARRELS, Electroplating 
du Pont de Nemours Si, & ib. 
Dept., Wilmington, Del. 


BATTERY CASES. 


BEADS, Insulating 
American Lava Corp., Chattanooga, Tenn 


Dunn, Inc., Struthers, 134 N. Juniper St., Philadelphia, Pa. 
“Fish Spine.’ 


Isolantite, Inc., 233 Broadway, New York, N. Y. 
Star Porcelain Co., Trenton, N. J. ‘‘Lavolain.’’ 


BEARINGS, Ball and Roller 
Bearings Co. of America, 519 Harrisburg Ave., 


New York, N. Y. 
Mich. 
Grasselli Chemicals 


See Cases, Battery. 


Lancaster, Pa. 


Fafnir Bearing Co., New Britain, Conn. 
Hoover Ball & Bearing Co., Ann Arbor, Mich. 
New Departure, Division General Motors Corp., Bristol, 


Conn. 
Norma- Hoffmann Bearings Corp., Stamford, Conn. ‘‘GreaSeal.’’ 
S. K. F. Industries, Inc., Front St. & Erie Ave., Phila., Pa. 


BEARINGS & BUSHINGS, 


Bronze 
Bunting Brass & Bronze Co., 


Toledo, Ohio. 


Phosphor Bronze Smelting Co., 2204 Washington Ave., Phila- 
delphia, Pa. 

BEARINGS & BUSHINGS, Graphite 

Randall Graphite Products Corp., Dept. 315, 609 W. Lake, 
Chicago, Ill. 

BEARINGS, Oil-less (Non-metallic) 

Continental-Diamond Fibre Co., Newark, Del. 

National Vulcanized Fibre Co., Wilmington, Del. 

Nolu Oilless Bearing Co., 12 E. Johnson St., Germantown, 
Philadelphia, Pa. 

Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insurok.”’ 


BELTS, Fan, (V-Belts, 
Dayton Rubber Mfg. Co., 


BELTS, Steel, Conveying 
Acme Steel Co., 2846 Archer Ave., Chicago, Ill. 


BERYLLIUM COPPER. 


Cog Belts) 
Dayton, Ohio. ‘‘Dayton.”’ 


See Copper, Beryl- 


lium. 
BIMETAL. See Thermostatic Metal. 
BLADES, Fan 
Torrington Mfg. Co., 44 Franklin St., Torrington, Conn. 
BLOWERS, Appliance 
Delco Appliance Division, General Motors Sales Corp., 


Rochester, N. . 
Wagner Elec. Corp., 6400 Plymouth Ave., St. 


BLOWERS, Armature 
Ideal Commutator Dresser Co., 1008 Park Ave., 


BOLTS, NUTS AND SCREWS 

Blake & Johnson Co., Waterville, Conn. 

Hassall, Inc., John, 404 Oakland St., Brooklyn, N. Y. 
Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


BOX STRAPPING 
Acme Steel Co., 2846 Archer Ave., 


BOXES AND CARTONS 


Louis, Mo. 


Sycamore, Ill. 


Chicago, Ill. 


Gaylord, Inc., Robert, St. Louis, Mo. 
Hinde & Dauch Paper Co., 325 Decatur St., Sandusky, Ohio. 
BRASS. BRONZE AND COPPER 


Plume & Atwood Mfg. Co., Waterbury, Conn. 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Waterbury Rolling Mills, Inc., 660 Watertown Ave., 
bury, Conn. 


BRUSH SEATERS 


Ideal Commutator Dresser Co., 


Water- 


1008 Park Ave., 


BRUSHES, Commutator 
~~ Brothers Carbon Co., 223 N. Ashland Ave., Chicago, 
ll 


Sycamore, III. 


General Electric Co., Schenectady, N. Y. 

Morganite Brush Co., Inc., Long Island City, N. 
National Carbon Co., Inc., Carbon Sales Div., 
Ohio. ‘Pyramid 


, 0. Chonan, 
Ohio Carbon Co., 12508 Berea Rd., 


Cleveland, Ohio. 


miele 


EQUIPMENT 





Superior Carbon Products, Inc., 


9115 George Ave., Cleve- 
land, Ohio. 


BUSHINGS, Bronze. See Bearings & Bushings. 


CABLE, Heavy Duty 

General Elec. Co., Schenectady, N. Y. ‘‘Glyptal,’’ ‘‘Ver- 
satol.’’ 

CABLE, Microphone, Speaker & Battery 
Holyoke Co., Inc., 720 Main St., Holyoke, Mass. 


CABLE, Motor Lead, Asbestos Insulated 


Rockbestos Products Corp., 713 Nicoll St., New Haven, Conn. 


CADMIUM PLATING 
du Pont de Nemours & Co., E. L, 
Dept., Wilmington, Del. 


CANDLES, Fixture 
Brandywine Fibre Products Co., 1402 Walnut, 
Franklin Fibre-Lamitex Corp., 190 E. 12th St., 


Grasselli Chemicals 


Wilmington. 
Wilmington, 


Del. 
National Vulcanized Fibre Co., Wilmington, Del. 
CAPACITORS. See Condensers. 


CARBONS, Arc Lamp 


— Brothers Carbon Co., 223 N. Ashland Ave., Chicago, 


Morganite Brush Co., Inc., Long Island City, N. 
National Carbon Co., Inc., Carbon Sales Div., 
Ohio. ‘‘Everready,’’ ‘‘National.’ 
Ohio Carbon Co., 12508 Berea Rd., 

CASES, Battery 
Richardson Co., Melrose Park (Chicago), Ill. 


CASTINGS, Aluminum 
Aluminum Co. of America, 2179 Gulf Bldg., 


CASTINGS, Die 
Aluminum Co. of America, 2179 Gulf Bldg., 


= 
Cleveland, 
Cleveland, Ohio. 


“*Ebrok.”’ 
Pittsburgh, Pa. 


Pittsburgh, Pa. 


Dow Chemical Co., Dowmetal Division, Midland, Mich. 
“‘Dowmetal’’ (Magnesium Alloy). 

CASTINGS, Magnesuim Alloy 

Dow Chemical Co., Dowmetal Division, Midland, Mich. 
‘‘Dowmetal.’’ 

CASTINGS, Phosphor Bronze 

Phosphor Bronze Smelting Co., 2204 Washington Ave., Phila- 


delphia, Pa. 


CEMENT, Commutator 
Ideal Commutator Dresser Co., 1008 Park Ave., 
Mica Insulator Co., 200 Varick, New York, N 


CEMENT, Liquid Porcelain 
Sauereisen Cements Co., 136 Sharpsburg St., 


CERAMIC. See Cores; 
Lava; Porcelain. 


CHAIN, Socket 
Bead Chain Mfg. Co., Bridgeport, 


CIRCUIT BREAKERS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 

Colt’s Patent Fire Arms Mfg. Co., Elec. Div.; 
Conn. 

General Electric Co., Schenectady, N. Y. 

Heinemann Electric Co., Trenton, N. J. 

Mercoid Corp., 4201 Belmont Ave., Chicago, III. 

Koller-Smith Co., 2140 Woolworth Bldg., New York, N. Y. 

Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. Y. 


CLOTH, Insulating 

Acme Wire Co., New Haven, Conn. 

Brand & Co., Wm., 276 Fourth Ave., 

General Electric Co., Section Q-893, 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington Blvd., 
Chicago, Ill. 

Mica Insulator Co., 200 Varick, New York, N. Y. 
tite.’’ ‘‘Micanite.’’ 


CLUTCHES & COUPLINGS, Transmission 

Continental-Diamond Fibre Co., Newark, Del. 

General Electric Co., Schenectady, N. Y. 

Lovejoy Flexible Coupling Co., 5020 West Lake St., Chi- 
cago, Til. 


COIL (Coils) 

Armature and Field. See Coils Finished. 
Driers and Impregnators. See Ovens, Industrial. 
Electromagnet. See Coils, Finished. 


Sycamore, II). 
¥. 


Pittsburgh, Pa. 
Insulation, Ceramic; 


Conn. 


Hartford, 


New York, N. Y. 
Appliance and Mer- 


““Arma- 


Impregnators, Vacuum. ee Ovens, Industrial. 

Induction. See Coils, Finished. 

Resistance. See Units, Rods & Grids; also Resistors and 
Grid Leaks, Radio. 

Solenoid. See Coils, Finished. 

Testers. See Testers, Coil. 

Winders, Induction Coil. See Winding Machines, Coil. 


Winding Tape. See Tape, Varnished Fabric. 


COILS, Finished 

Acme Wire Co., New Haven, Conn. 

American Enameled Magnet Wire Co., Port Huron, 
Coils, Inc., 229 Chapman St., Providence, R. I. 
Davis & Co., Inc., Dean W., 549 W. Fulton St., 
Electrical Coil Winding Co., 2731 Saunders, Camden, N. J 
General Electric Co., Schenectady, N. Y. 

Magnetic Windings Co., 16th Street, Easton, Pa. 
Roebling’s Sons Co., John A., Trenton, N. J. 


COMMUTATOR STONES & GRINDERS 


Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, TIl. 


COMMUTATORS 
Homer Commutator Corp., 4748 Hough Ave. 


Mich. 
Chicago, Tl. 


, Cleveland, Ohio. 
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“Shafts” 


A group of shafts which hold the cobalt steel magnets in the 
Hull ‘Streamline’* Auto Compass. Six holes had to be drilled 
cleanly, and exactly through the center; also one end slotted 
and the other tapped. 


A precision job of many operations done in the stringiest of 
metals, ALUMINUMI! Exhibited here as just one more 
example of the wide variety of work included in ‘Peck Service.” 


SEND FOR THE PECK CATALOG 


It gives much valuable information on springs and screw 
machine parts. It's free. 


PECK SPRINGS 
AND SCREW MACHINE PARTS 


STAN RACTIONAL HOR 
The Peck Spring Co. 12 Grove Ave. Plainville, Conn. a . OREO 


V-BELT DRIVES 
CREW MACHINE 
PR ODUCETS * Catalog No. 115-B tabulates Dayton’s STANDARD- 


IZED V-Belts and Pulleys for any fractional horsepower 
» IR N G S 26 YEARS OF —any speed ratio—any center distance. These drives 
EXPERIENCE simplify engineering ... reduce manufacturing expense 

S ... eliminate replacement troubles. 
TOOLS AND DIE METAL STAMPINGS The exclusive, patented construction of Dayton V-Belts 
Dependability—Accuracy—Uniformity gives them greater flexibility, smoothness, quietness, 


Send us your specifications and durability. They bend without strain and distortion. 
They stand up in the pulley grooves and run true. They 


WILLIAM STEINEN MFG. CO. don't stretch, squash, or slip. 


164 Pennington Street Newark, N. J. It will pay you to get all the facts about Daytons. 
Whether for Fractional or 1,000 H.P., there is a Dayton 


V-Belt Drive for the job. A request will bring you com- 























plete information. Mail coupon or wire us at once. 


CII AAA NA 
LAS iL a LL ed THE DAYTON RUBBER MFG. CO., DAYTON, OHIO 
c)) S r = rX I LJ rX World’s Largest Manufacturers of V-Belts 


Complete Stocks for Immediate Shipment 


Also Manufacturers of Dayton Fan Belts, Dayton Red Tube Radiator 
Hose, and the famous Dayton Thorobred Tires and Tubes 
























SATISFIED 
CUSTOMERS AR men ae nnn nr rr eee 
SUPERIOR PREFER THE DAYTON RUBBER MANUFACTURING CO., 
For CARBON Dayton, Ohio. 
soning SE Oy ay Acaguamag No. 115-B on Dayton Fractional Horsepower 


PERFORMANCE Des ass actutridéopsaenbennebed eauenenasn sak was ential 







SUPERIOR CARBON PRODUCTS, INC. 


9115 GEORGE AVENUE + CLEVELAND, OHIO 
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PRESSURE REGULATOR jj 
& SOLENOID VALVE 


Combined 
in ONE Assembly 


Ideal for heating, air con- 

ditioning, humidifying 

equipment. Controls flow 

of air, water, or oil. 

Efficient Compact 
Low-priced 

Send for Complete Description 


GENERAL SALES 


& PRODUCTS CORP. 
45 Mohawk St., Cohoes, N. Y. 





ieee 
OIL TYPE 


PAPER 





Standard and special 
designs for electrical 
and radio require- 
ments. 


Catalog on request. 











JOHN E. FAST & CO. 


3121 NO. CRAWFORD AVE.,CHICAGO 


FRANKLIN VULCANIZED FIBRE 
FRANKLIN LAMITEX 
apne eg BAKELITE 


— RODS — TUBES — WASHERS 
PALISTS IN PUNCHINGS AND 
CATED PARTS—ONE OR 


FRANKLIN FIBRE-LAMITEX CORP 
190 E. 12th St., WILMINGTON, DEL 


SHERMAN @ Sold Through Jobbers 


Side formed—two hole—center formed—angle— 
automotive—heavy duty. 


H. B. SHERMAN MFG. CO., Battle Creek, Mich. 


mul. g SOLDERING LUGS 
ms ee Se 


HI-VOLT, LITTELFUSES for transmitters, ete.; 1.000, 
5,000 and 10,000 volt ranges, 1/16 amp. up. 


INSTRUMENT LITTELFUSES for meters, 1/200 amp. up. 
NEON 











VOLTAGE FUSES and Indicators (TATTE- 
LITES); 100, 250, 500, 1,000 and 2,000 volt ratings. 
AIRCRAFT FUSES, AUTO FUSES, RADIO FUSES, 


FUSE MOUNTINGS, ETC. 
LITTELFUSE LABS., 


Write for Catalog. 
Chicago, III. 


4252 Lincoln Ave., 







MAGNETIC VALVES 


to control electrically the flow of 


STEAM - WATER - OIL - AIR - GAS - Etc. 
Write for bulletins 
MAGNATROL VALVE CORP. 

52 BEEKMAN ST. NEW YORK, N. Y. 







RR FLEXIBLE COUPLINGS 
ae vert as 1116 


Test samples free to manufacturers. 
NOISELESS—low cost—non-lubricated. 
56” to 234” bores. Write. 

LOVEJOY FLEXIBLE COUPLING CO. 


5020 West Lake St. Chicago, Ill. 


‘ 


PATE NTED 


QUALITY Stran SERVICE 
Flexible Shafts and Machines 
Write for Catalog 


N. A. STRAND & CO. 
§001 No. Lincoin St., Chicago 
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CONDENSERS, Fixed 

Acme Wire Co., New Haven, Conn. 
Aerovox Corp., 70 Washington St., 
Cornell-Dubilier Corp., 


N. J. 
Fast & Co., John E., 3121 N. Crawford Ave., 


CONDENSERS, Electrolytic Filter 

Aerovox Corp., 70 Washington St., Brooklyn, N. Y. 

B. L. Elec. Mfg. Co., Dept. A., St. Louis, Mo. 

Cornell-Dubilier Corp., 1008 Hamilton Blvd., So. Plainfield, 
v. J 


Brooklyn, N. Y. 
1008 Hamilton Blvd., So. Plainfield, 


Chicago, Tl. 


Dumont Elec. Co., Inc., 


514 Broadway, New York, N. Y. 
General Electric Co., N. ¥. 


Schenectady, 
CONNECTORS, Wire 


Ideal Commutator Dresser Co., 


1008 Park Ave., Sycamore, III. 
Sherman Mfg. Co., H. B., 


Battle Creek, Mich. 
CONTACTORS, Magnetic 


Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 

we Patent Fire Arms Mfg. Co., Elecl. Div., Hartford, 
onn. 

Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. Y. 

CONTACTS. See Points, Contact. 


CONTACTS, Carbon and Graphite 


— Brothers Carbon Co., 223 N. Ashland Ave., Chicago, 


Long Island City, N. Y. 
Carbon Sales Div., Cleveland, 


eieaabina Brush Co., Inc., 

National Carbon Co., Inc., 
Ohio. “*National.’’ 

Ohio Carbon Co., 12508 Berea Rd., Cleveland, Ohio. 


CONTROLLERS, Magnet Lifting 
Ohio Electric Mfg. Co., 5905 Maurice Ave., 


CONTROLLERS, Motor. 

Allen-Bradley Co., 1309 S. First St., Milwaukee, Wis. 

Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 

Brown Instrument Co., 4466 Wayne Ave., Philadelphia, Pa. 
(a Division of Minneapolis-Honeywell Regulator Co.). 


Cleveland, Ohio. 


Colt’s Patent Fire Arms Mfg. Co., Elecl. Div., Hartford, 
onn. 
Dunn, Inc., Philadelphia, Pa. 


Struthers, 138 N. Juniper St., 
General Electric Co., Schenectady, N. Y. 
National Electric Controller Co., 5309 Ravenswood Ave., 

Chicago, Il. 


CONTROLS, and Valve Temperature 
(See also Thermostats.) 

Arrow-Hart & Hegeman Elec. Co., 

Barber-Colman Co., Rockford, Ill. 

General Sales & Products Corp., 45 Mohawk St., 
WN. ¥:. 

Magnatrol Valve Corp., 52 Beekman S8St., 

Mercoid Corp., 4201 Belmont Ave., Chicago, Il. 

Trent Co., Harold E., 619 N. 54th St., Philadelphia, Pa. 

Warren Electric Appliance Co., Warren, Pa. 


COPPER, Beryllium 
Beryllium Corp. of Pennsylvania, Reading, Pa. 
Riverside Metal Co., Riverside, Burlington County, N. J. 


COPPER, Oxygen-Free 
United States Metals Refining Co., 
New York, N. Y. 


Hartford, Conn. 
Cohoes, 


New York, N. Y. 


420 Lexington Ave., 


CORD, Flexible, Heavy Duty; also Lam 
American Enameled Magnet Wire Co., Port Huron, Mich. 
American Steel & Wire Co., 208 S. La Salle St., Chicago, 
Ill. (United States Steel Corp. Subsidiary). 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, IIl. 
Diamond Braiding Mills, Chicago Heights, Ill. 
General Cable Corp., 420 Lexington Ave., New York, N. Y. 
General Electric Co., Section Q- ae Appliance and Mer- 
chandise ~ ~o Bridgeport, Con 
Holyoke Co., Inc., 720 Main St., "Holyoke, Mass. 
Rockbestos Products Corp., 713 Nicoll St., New Haven, Conn. 
Roebling’s Sons Co., John A., Trenton, N. J. 


CORD, Heater 
(Asbestos covered stove heater cord and range wire.) 
American Steel & Wire Co., 208 S. La Salle St., Chicago, 
Ill. (United States Steel Corp. Subsidiary). 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 
Diamond Braiding Mills, Chicago Heights, Ill. 
Driver-Harris Co., Harrison, N. J. ‘‘Veriflex.’’ 
General Cable Corp., 420 Lexington Ave., New York, N. Y. 
Gen. Elec. Co., Sec. Y-893, Appliance and Merchandise 
Dept., Bridgeport, Conn. ‘‘Deltabeston,’’ ‘‘Salamander.”’ 
Hoskins Mfg. Co., Detroit, Mich. 
Rockbestos Products Corp., 713 Nicoll St., New Haven, Conn. 
Roebling’s Sons Co., John A., Trenton, N. J 


CORES, Resistance Coil 

American Lava Corp., Chattanooga, Tenn. 

Colonial Insulator Co., Akron, Ohio. 

General Electric Co., Schenectady, N. Y. 

Isolantite, Inc., 233 Broadway, New York, N. Y. 

Louthan Mfg. Co., East Liverpool, Ohio. 

Star Porcelain Co., Trenton, N. J. ‘“Thermolain,”’ 
lain.’’ 


CORES, Transformer 
Thomas & Skinner Steel Products Co., 
Indianapolis, Ind. 


“*Lavo- 


1111 East 23rd St., 


COUNTERS, Magnetic, Electric 
Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, Pa. 


COUPLINGS, Flexible 

Chicago Rawhide Mfg. Co., 1281 Elston Ave., 

Lovejoy Flexible Coupling Co., 
cago, Ill. 


CRANES AND HOISTS 
Robbins & Myers, Inc., Springfield, Ohio. 


CUTOUT BASES 


Arrow-Hart & Hegeman Elec. Co., 


DIES AND MOLDS 

Chicago Molded Products Corp., 2144 Walnut, Chicago, Ill. 
Richardson Co., Melrose Park (Chicago), Il. 

Stein & Co., Wm. P., 424 St. Paul St., 
Steinen Mfg. Co., Wm., 


Chicago, Ill. 
5020 West Lake St., Chi- 


Hartford, Conn. 


Rochester, N. Y. 
164 Pennington St., Newark, N. J. 


DIESEL ENGINES. See Engines, Diesel. 


DRAFTING MATERIALS. 


See Equipment, 
Drafting Room. 





INDEX 


DRIVE SCREWS. See Screws, Self-Tapping 


DRIVES, V-Belt 
Dayton Rubber Mfg. Co., Dayton, Ohio. 


ELECTRICAL SHEETS. 


ELECTRODES, Carbon 
National Carbon Co., Inc., Carbon Sales Div., 





**‘Dayton.”’ 
See Steel Sheets. 


Cleveland, O. 


ELECTRODES, Luminous Tube Sign 


Callite Products Division, Eisler Elec. Corp., 547 39th St., 
Union City, N 


Universal Clay Products Co., Sandusky, Ohio. 
ELECTROPLATING EQUIPMENT 


du Pont de Nemours & Co., E. IL., Grasselli Chemicals 
Dept., Wilmington, Del. 


ENAMELING MACHINES. 
Enameling. 


ENAMELS. See Finishes. 


ENGINES, Diesel 
Fairbanks, Morse & Co., 900 S. Wabash Ave. 


EQUIPMENT, Drafting Room 
Bruning Co., Inc., Chas., 102 Reade St., 
Faber, Inc., A. W., Newark, N. J. 


ESCUTCHEONS 
American Emblem Co., Inc., Box No. 116R, Utica, N. Y. 


EXTRACTORS, Oil 
Barrett Co., Leon J., Box 378, Worcester, Mass. 


EYELETS 

Platt Bros. & Co., Waterbury, Conn. 

Plume & Atwood Mfg. Co., Waterbury, Conn. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


FANS 
Torrington Mfg. Co., 


FELT 


Felters Co., Inc., 210 South St., Dept. EM, Boston, Mass. 
Western Felt Works, 4029 Ogden Ave., Chicago, Ill. 


FERRULES 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, R. I. 
Plume & Atwood Mfg. Co., Waterbury, Conn. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


FIBRE, Phenol 
Laminated Bakelite; Sheet, Rod, Tube, Gear Stock. 

Continental-Diamond Fibre Co., Newark, Del. 

Formica Insulation Co., 4638 Spring Grove Ave., 

— Fibre-Lamitex Corp., 190 E. 12th St., 
Je 


Insulation Manufacturers Corp., 565 W. Washington Blvd., 
Chicago, Ill. 


See Machines, 


, Chicago, MM. 


New York, N. Y. 


44 Franklin St., Torrington, Conn. 


Cincinnati, 
Wilmington, 


Mica Insulator Co., 200 Varick, New York, N. Y. ‘‘Lami- 
coid,’’ ‘‘Micoid.’’ 
National Vulcanized Fibre Co., Wilmington, Del. ‘‘Vul- 


Cot,’’ ‘‘Phenolite.’’ 
Richardson Co., Melrose Park (Chicago), Ill. 
Svynthane Corp., Oaks, Pa. 
Taylor Fibre Co., Norristown, Pa. 


Wilmington Fibre Specialty Co., Wilmington, Del. 
oid.”’ 


“Insurok.”’ 


“Ohm- 


FIBRE, Vulcanized 
Horn Fibre; Sheet, Rod, Tube; Bushings, Washers, Cleats, 
Screw Products. 
eequetae Fibre Products Co., 1402 Walnut, Wilmington, 
el. 
Continental-Diamond Fibre Co., 


Newark, Del. 
— Fibre-Lamitex Corp., 


190 E. 12th St., Wilmington, 


Insulation Manufacturers Corp., 565 W. Washington Blvd., 
Chicago, Ill. 


National Vulcanized Fibre Co., Wilmington, Del. ‘‘Peer- 
less,’’ ‘‘Vul-Cot.’’ 

Taylor Fibre Co., Norristown, Pa. 

Wilmington Fibre, —— Co., Wilmington, Del. ‘‘Fyber- 


oid,’’ ‘“‘Ohmoid 


FINISHES 
(Paints, Lacquers, Enamels.) 
Aluminum Company of America, 2179 Gulf Bldg., Pitts- 
burgh, Pa. 
Maas & Waldstein Co.. 438 Riverside Ave., Newark, N. J. 
Roxalin Flexible Lacquer Co., Inc., Box 573, Elizabeth, 


N. J. 
Sherwin-Williams Co., Cleveland, Ohio. 
Walker Co., H. V., Box 273, Elizabeth, N. J. 


FLASHERS, Sign 
Brown Instrument Co., 4466 Wayne Ave., Philadelphia, Pa. 


(A Division of Minneapolis-Honeywell Regulator Co.). 
Leland Elec. Co., Dayton, Ohio. 


FLEXIBLE CORD. See Cord, Flexible. 


FLEXIBLE SHAFT MACHINES 
Haskins Co., R. G., 4657 W. Fulton St., Chicago, Tl. 
Strand & Co., N. A., 5001 N. Lincoln St., Chicago, Ml. 


FUSE CLIPS AND MOUNTINGS 

Littelfuse Laboratories, 4252 Lincoln Ave., Chicago, ITIl. 
Patton-MacGuyer Co., 17 Virginia Ave., Providence, R. I. 
Sherman Manufacturing Co., H. B., Battle Creek, Mich. 


FUSES, Enclosed 

om? Patent Fire Arms Mfg. Co., Elecl. Div., Hartford, 
onn. 

General Electric Co., Section Q-893, 
chandise Dept., Bridgeport, Conn. 

Littelfuse Laboratories, 4252 Lincoln Ave. 


FUSES, Potential 

Littelfuse Laboratories, 4252 Lincoln Ave. 
(Surge Protectors.) 

Sundt Engineering Co., 42! 


GASKETS 


— Fibre-Lamitex Corp., 190 E. 12th St. 
el. 


Appliance and Mer- 
, Chicago, Til. 


, Chicago, Hl. 
2 Lincoln Ave., Chicago, Ill. 


R 


, Wilmington, 


GEARMOTORS. See Motors. 
GEAR STOCK, Laminated. See Fibre, Phenol. 
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RYERSON STEEL 


in Stock for Immediate Shipment 


U MM iV ERSA L Large and complete stocks of all steel and allied 


































Y. ; E 
products. Quick personal service is assured. 
a h O R { c L A i Ba Structurals Tees and Zees Strip Steel, FlatWire 
Channels, Angles HeatTreatedAlloy Mechanical Tubing 
, Hot Rolled Bars SS TT) slolas Boiler Tubes and 

Best materials and careful engineer- ¥ e p ¢ é 

ing assure sound pieces. Ends as- wot alae temataaalE bi so — 

sembly troubles being always exact Plates, Sheets fe) Te glial te, Welding Rod 

to dimensions, which are held to ICES ee elitr) ee tig OY ee Sate 

extremely close limits. Send speci- an poor Ppa emer 

fications or blue prints for quotations. 
ass. . : : 

Orders filled promptly. Porcelain in e 

estinntl hii, WRITE FOR THE RYERSON STOCK LIST 
I. 

UNIVERSAL CLAY PRODUCTS C0 Joseph T. Ryerson & Son, !nc., Chicago, Milwaukee, St. Louis, Detroit 
SANDUSKY OHIO . Cincinnati, Cleveland, Buffalo, Boston, Philadelphia, Jersey City 

att. Chicago Office 107 N. Wacker Drive 
on, 
vd., 
mi - 
” Q IT ¥ Better Lugs 
- Better Service 
f STA GS Se 
nats WHMEHEA Wolverine Soldering Lugs, made of 
ton, 


pure electrolytic copper, are better 
because Wolverine goes to the trouble 
to make them better. 

Square end design provides greater 
contact area, hence better electrical 
service. 

Ample stocks assure better service 
in shipment. 


Use Wolverine Lugs 


Send for Catalog. 
itts- T I 
i aS. WHITEHEAD STAMPING CO. | | WOLVERINE TUBE Company 


eth, 
Est.1903 1675 West Lafayette Blvd. Detroit, Mich. STOCKS IN ALL PRINCIPAL CITIES 


ton, SURE—WHITEHEAD STAMPINGS 


Whitehead's modern machinery, 34 years of experience 
'eer- and skilled operations save Time: That means a saving of 
Money to you. 

Every job large or small meets your most rigid specifica- 
tions. Let us quote on your Stamping Requirements. 


ber- 




















































. penta tere MEANS 100 PER CENT HEAT 
® CONTACT “TUNGSTEN BLACK H EAT EFFICIENCY—NO BURN-OUTS 

CALLITE AND WEACO 

. "MOLYBDENUM 

L. Rivets & Screws WOVEN GRi D 
, : ®SILVER &e PLATINUM In this woven grid of resistance 
: eCSPECIAL ALLOYS strands heat is evenly disributed 
tora a fot spots. “Fleible, nbresk- 
a @Precious Metal Laminated able, thoroughly insulated, 
, Silver & Platinum on Base Metals aie om ee 
FOR © TRIMETALLIC CONTACT eclimy souee agen Seaton 
7 CONTACTS] FACE PLATES Cc cee 
“a CALLITE PRODUCTS DIVISION : WARREN ELECTRIC 

547 - 39th STREET : agate UNION CITY, N. J APPLIANCE co. 
nol. — 
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A Complete Service 


Macallen Mica Products 

Iph’s Insulating Varnishes 
Vartex WVarnished Cambric 
Manning Insulating Papers 
Emerald Brand Cotton he ag 
Imported Varnished Tubing 
All Other Insulation Products 


Send for New Catalog 
INSULATION MANUFACTURERS CORP. 


565 W. Washington Bivd. 902 Leader Bidg. 
CHICAGO, ILL CLEVELAND, O 


aL 


foes lear 


bk ceulatavod exper) 


Ny 


assures 
guality an iependability 
- A Trial Will Convince You... 
Suppliers of ALNICO MAGNETS 

UU GL eae) ee 


1111 East 23rd Street Indianapolis, Ind 


) A. 





SIGNAL, 

4 a6 Ne 
INDICATOR & 
SWITCHBOARD 


of highest quality. 
el EL up to 250 
Welinvite inquiries from eeu rasteae 


BERT OG y.! 
Pehl eee) eae 


Established 1911 


LONG ISLAND CITY NEW YORK 





CENTRIFUGAL MACHINERY 


Research and Engineering 
Oil Extracting—Washing—Drying—Enamel- 
ing—Galvanizing and the Hydeway Hydro- 
static Impregnating Machines. 


THE LEON J. BARRETT CO. 
Box 378 WORCESTER, MASS., U. S. A. 





ALSIMAG LAVA 
AMERICAN LAVA CORPORATION 


Chattanooga, Tennessee 


Manufacturers of Ceramic Insulation 
for over one-third of a century. 


Branch Offices in all principal cities. 








NORTON 





. INSTRUMENTS 
Engineered 
To Give 
Years of 


AMMETERS - 
Accurate Relsable f 


NORTON ELECTRICAL INSTRUMENT CO 
93 Hithard Street 





VOLTMETERS 


or mearly half a century 


Service 


Mancheser, Conn 


A complete review of all 
new Electrical Patents 


begins on page 106 


Lastik Black Insulating Varnishes 
LASTIK BAKING 
LASTIK AIR-DRYING-SOLVENT BASE 
LASTIK AIR-DRYING-ALCOHOL BASE 
Drys in 30 Min. Send for Samples. 
LASTIK PRODUCTS CO. INC. 
8070 American Bank Bldg., Pittsburgh, Pa. 
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GEARS AND PINIONS, Rawhide & Comp. 
Chicago Rawhide Mfg. Co., 1281 Elston Ave., Chicago, Ill. 
Continental-Diamond Fibre Co., Newark, Del. 
Franklin Fibre-Lamitex Corp., 190 E. 12th St., Wilmington, 
Del. 
Gear Specialties, Inc., 2635 W. Canton St., Chicago, Ill. 
General Electric Co., Schenectady, N. Y. 
“Fabroil,”’ ‘‘Textoil,’’ ‘‘Textolite.’’ 
National Vulcanized Fibre Co., Wilmington, Del. 
Richardson Co., Melrose Park (Chicago), Ill. 
Taylor Fibre Co Norristown, Pa. 


GEARS AND PINIONS, Iron and Steel 
Gear Specialties, Inc., 2635 W. Canton St.. Chicago, Ill. 


GENERATORS 
(See also Plating Generators.) 
Columbia Elec. Mfg. Co., 4500 Hamilton Ave., Cleveland 
Ohio. 
Electric Specialty Co., 213 South St., Stamford, Conn. 
Janette Mfg. Co., 554 W. Monroe St., Chicago, Il 


GLUE POTS. See Pots and Ladles. 


HANGERS, Ball and Roller Bearing 
S. K. F. Industries, Inc., Front St. & Erie Ave., Phila., Pa 


HEATING UNITS AND ELEMENTS. See 
Units, Rods, Grids, Elements. 


IMPREGNATING MACHINERY. 
chinery, Impregnating. 


INSTRUMENTS, Ammeter-Volt-Ohmmeter 
Burton-Rogers Co., 755 Boylston St., Boston, Mass 
International Resistance Co., 401 N. Broad St., Phila., Pa 


See Ma- 


Norton Elecl. Instrument Co., 93 Hilliard St., Manchester, 
Conn. 

Roller-Smith Co., 2140 Woolworth Bldg., New York, N. Y. 

Triplett Electrical Instrument Co., 313 Harmon Drive, Bluff 
ton, Ohio. 

INSTRUMENTS, Laboratory Standard 
American Transformer Co., 174 Emmet St., Newark, N. J. 


General Electric Co., Dept. 6B-201, Schenectady N. Y. 
Hickok Elecl. Instrument Co., 10514 Dupont Ave., Cleveland 
Ohio. 


Norton Elecl. Instrument Co., 93 Hilliard St., Manchester, 
Conn 

Roller-Smith Co., 2140 Woolworth Bldg., New York, N. Y. 

Triplett Electrical Instrument Co., 313 Harmon Drive, Bluff 
ton, Ohio. 


Westinghouse Elec. & Mfg. Co., Room 5-N, East Pittsburgh, 


Pa. 
Weston Electrical Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 


INSTRUMENTS, Pocket 


Burton-Rogers Cx 755 Boylston St., Boston, Mass 
Norton Elecl. Instrument Co., 93 Hilliard St., Manchester 
Conn. 


Roller-Smith Co., 2140 Woolworth Bldg., New York, N. Y. 
Weston Electrical Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J 


INSTRUMENTS, Portable and Switchboard 


American Transformer Co., 174 Emmet St., Newark, N. 
Burton-Rogers Co.. 755 Boylston St., Boston, Mass 
Clough-Brengle cr 2813-H West 19th, Chicago, Ill 


(Oscillographs. ) 
General Electric Co., Dept. 6B-201, Schenectady N. Y. 
G-M Laboratories, inc., 1737-A Belmont Ave., Chicago, III. 
Hickok Elecl. Instrument Co., 10514 Dupont Ave., Cleveland 
Ohio. 


Norton Elecl. Instrument Co., 93 Hilliard St., Manchester 
Conn. 

Triplett Electrical Instrument Co., 313 Harmon Drive, Bluff 
ton, Ohio 


Roller-Smith Co., 2140 Woolworth Bldg., New York, N. Y. 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo 

Westinghouse Elec. & Mfg. Co., Room 5-N, East Pittsburgh, 
Pa. 

Weston Electrical Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. “‘Tiluminometer,’’ ‘‘Pin-Jack.’’ 


INSTRUMENTS, Resistance Bridge 
Roller-Smith Co., 2140 Woolworth Bidg., New York, N. Y. 
Shallcross Mfg. Co., Collingdale, Pa. 


INSULATION 

Beads. See Beads, Insulating. 

Ceramic. See Insulation, Ceramic. 
Composition. See Molded Insulation 
Compounds. See Wax and Compounds 
Fibre. See Fibre, Phenol & Fibre, Vulcanized. 
Molded. See Molded Insulation. 

Slot. See Slot Insulation. 

Tubing. See Tubing, Varnished Fabric. 
Varnish. See Varnish, Insulating. 

Wax. See Wax and Compounds. 


INSULATION, Ceramic 

Special Shapes, Insulating Beads, Washers, Bushings, etc. 
American Lava Corp., Chattanooga, Tenn 
Isolantite, Inc., 233 Broadway, New York, N. Y. 


KNOBS & DIALS, Radio and Instrument 
Kurz-Kasch Co., Dayton, Ohio. 


LACQUERS. See Finishes. 


LAMINATED INSULATION. See Fibre, Phe- 
nol. 


LAMINATED METALS. 
Metal. 


LAMINATIONS. 
LAMP CORD. 
LAMPS, Glow 

General Electric Vapor Lamp Co., 887 Adams Street, Ho- 
boken, N. J. 


LAMPS, Miniature 
Herzog Miniature Lamp Works, Inc., Long Island City, 
ae a 


See Thermostatic 


See Cores, Transformer. 
See Cord, Flexible. 


LAVA 
American Lava Corp., Chattanooga, Tenn. 


LIGHTS, Pilot 
Kirkland Co., H. R., 75 West St., New York, N. Y. 





hp aaa 


Pass & Seymour, Inc., Industrial Sales Div., Syracuse, N. Y 
Sundt Engineering Co., 4252 Lincoln Ave., Chicago, Il. 
(Pilot & ‘‘Ded-Fuse’’ Indicators. ) 


LIMIT SWITCHES. See Controllers, Motor 
also Controls. 


LUGS, Copper 

Colt’s Patent Fire Arms Mfg. Co., Elecl. Div., Hartford 
Conn. 

General Electric Co., Schenectady, N. Y. 

Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, I! 

Iisco Copper Tube & Products Co., Inc., Dept. EM, 5629 
Madison Road, Cincinnati, Ohio. 

Krueger & Hudepohl, 3rd & Vine Sts., Cincinnati, Ohio. 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, R. I. 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 

Wolverine Tube Co., 1441 Central Ave., Detroit, Mich. 


MACHINERY, Impregnating 
Barrett Co., Leon J., Box 378, Worcester, Mass. 


MACHINES, Enameling 
Barrett Co., Leon J., Box 378, Worcester, Mass. 


MACHINES, Washing 
(For Washing Small Parts) 
Barrett Co., Leon J., Box 378, Worcester, Mass. 


MAGNESIUM ALLOYS 

Castings, Forgings, Sheets, Plates, Strips, Structural 
Shapes, Extruded Sections. 

Dow Chemical Co., Dowmetal Division, Midland, Mich 
“‘Dowmetal.”’ 


MAGNETS, Lifting 
Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, Ohio. 


MAGNETS, Permanent 

Cinaudagraph Corp., Magnet Steel Div., Stamford, Conn. 

Simonds Saw & Steel Co., Lockport, N. Y 

Taylor Wharton Iron & Steel Co., High Bridge, N. J. 
“Tisco’’. 

Thomas & Skinner Steel Products Co., 1111 East 23rd 8&t., 
Indianapolis, Ind. 


MALLETS, Rawhide 
Chicago Rawhide Mfg. Co., 1281 Elston Ave., Chicago, Il. 


MATERIALS, Drawing 
Bruning Co., Inc., Chas., 102 Reade St., New York, N. Y. 
Faber, Inc., A. W., Newark, N. J. 


MATS, Steel, Safety 
Acme Steel Co., 2846 Archer Ave., Chicago, Il. 


MELTING POTS, LADLES. See Pots & Ladles. 
METALS, Rare. See Specific Headings. 
METERS. See Instruments. 


MICA 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 

Continental-Diamond Fibre Co., Newark, Del. ‘‘Micabond.”’ 

General Electric Co., Section M-619, Insulating Materials 
Div., Appliance and Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington Blvd., 
Chicago, Ill. 

Macallen Co., 16 Macallen, Boston, Mass. 

Mica Insulator Co., 200 Varick, New York, N. Y. “‘Macinite.”’ 

New England Mica’ Co., Waltham, Mass. ‘‘Y-26.”" 


Westinghouse Elec. & Mfg. Co., Room 5-N, East Pittsburgh, 
Pa. 


MOLDED INSULATION 

American Insulator Corp., New Freedom, Pa. 

Auburn Button Works, Inc., Molded Plastics Div., Auburn, 
me 


Bakelite Corp., 247 Park Ave., New York, N. Y. 

Chieago Molded Products Corp., 2144 Walnut, Chicago, Il. 

Consolidated Molded Products Corp., Scranton, Pa. ‘‘Laea- 
nite,’’ ‘‘Phenolic,’’ ‘‘Arcolite.’’ 

Fermica Insulation Co., 4638 Spring Grove Ave., Cincinnati. 

Franklin Fibre-Lamitex Corp., 190 E. 12th St., Wilmington, 
Del. 


General Electric Co., Section P-893, Appliance and Mer- 


chandise Dept., Bridgeport, Conn. ‘‘Cetec,’’ ‘‘Textolite,’’ 
“*“Mycalex.’’ 
General Plastics, Inc., 163 Walck Road, North Tonawanda, 


N. Y. ‘“‘Durez.’’ 
Kurz-Kasch Co., Dayton, Ohio. 
Maeallen Co., 16 Macallen, Bosten, Mass. 
Richardson Co., Melrose Park (Chieago), Ill. ‘‘Insurok.’’ 
Westinghouse Elec. & Mfg. Co., Micarta Div., Trafford, Pa. 
“*Micarta.”’ 


MOLDING DIES. See Dies & Molds. 
MOLDINGS, Aluminum 


Aluminium Goods Mfg. Co., Manitowoe, Wis. 


MOLYBDENUM, Wire, Rods, Sheets & Spe- 
cial Shapes 

Callite Products Division, Eisler Elec. Corp., 547—39th 8t., 
Union City, N. J. 

Fansteel Metallurgical Corp., North Chicago, II. 


MONEL METAL 
Driver-Harris Co., Harrison, N. J. 


MOTOR STARTERS. See Controllers, Motor. 


MOTORIZED SPEED REDUCERS. See Com- 
pilation of Motors in this issue. 


MOTORS 

Baldor Electric Co., 4300 Duncan Ave., St. Louis, Me. 

Barber-Colman Co., Rockford, Ml. 

Bendix Marine Products Company, 754 Lexingten Ave., 
Brooklyn, N. Y. 

Bodine Elec. Co., 2256 W. Ohio St., Chicago, > 

Crocker-Wheeler Elec. Mfg. Co., Ampere, N. 

Delco Appliance Division, General Motors Sales Corp., 
Rochester, N. Y. 

Delco Products Division, General Motors Corp., Dayton, 
Ohio. 

Diehl Mfg. Co., Elizabethport, N. J. 

Dumore Company, Dept. 107-C, Racine, Wis. 

Electric Motor Corp., Racine, Wis. 

Electric Specialty Co., 213 South +, Stamford, Conn. 

Emerson Elec. Mfg. Co., St. Louis, Mo. 

Fairbanks, Morse & Co., 900 S. Wabash Ave., Chicago, TI). 

General Electric Co., Dept. 6A-201, Schenectady, N. Y. 
Hansen Mfg. Co., Princeton, Ind. 

Holtzer-Cabot Elec. Co., 125 Amory St., Boston, Mass. 


ELECTRICAL MANUFACTURING: 
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<> ‘MPINGS . WIRE FORMS 
“RAYMOND MFG. CO. 


DIVISION OF ASSOCIATED SPRING CORPORATION 


CORRY, PA. 


BALL and SOCKET BEADS 
Made of ALSIMAG 35 


You can improve your product with 


ALSIMAG 


We offer nine sizes for wires ranging 
from .032” to .162”. Beads made of 
Alsimag 35 possess superior mechan- 
ical strength and electrical qualities, 
thus completely protecting flexible 
leads where glass or other materials 
fail. Upon request, we will send card 
with mounted samples and give new 
schedule of prices. 


AMERICAN LAVA CORPORATION 


Manufacturer’s Road Chattanooga, Tennessee 


Sales Offices in Principal Cities 
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THE 


OAs 


OF THE 


Armies of Motor Brushes 
have come and gone, yet there 
never has been developed a master 
brush that can lay claim as a ‘cure 
all” for the wide variety of problems en- 
countered in motor designing. 


Each motor has its own little peculiarities . . . 
and for that very reason should be handled 
from a brush standpoint as an individual motor. 


To select a stock brush at random, for your 
motor is at best a “blind man’s bluff” selec- 
tion and you can expect and will receive, 

nothing but mediocre performance. 


The right way is the Ohio’ Brush Clinic” 
way in which our engineers will 
produce a “Cailor-Made” brush 
that is scientifically right. 


ij’s A 
“Cailor-Made 


BRUSH, MADE FOR YOUR MOTOR 
AND YOURS ONLY 


Drop us a line today, it will incur no ebligation whatsoever, 
and one of our engineers will gladly get in touch with you. 


THE OHIO CARBON co. 
12508 BEREA ROAD 
omen Zo ee 

















Struthers Dunn, Inc. 
1338 N. Juniper Street 


Philadelphia, Penna. 


PHOSPHOR BRONZE 


in sheets and rolls 

especially adapted 

for electrical purposes 
Also brass, bronze and nickel silver 


We solicit your inquiries 


WATERBURY ROLLING MILLS, INC. 
660 Watertown Ave., Waterbury, Conn. 



















CONTACT POINTS AND 
THERMOSTATIC METAL 


AKER Contact Points are 
made with the thought con- 
stantly in mind that, above 
all, contact points must 

function with unvarying reliabil- 
ity. We make them of platinum, 
iridio-platinum, silver and special 
alloys. Baker Non-Rusting Ther- 
mostatic metal is for use where 
contact with steam or hot water 
is part of the problem. 


BAKER & CO., INC. 
54 Austin St., Newark, N. J. 





KIRKLAND 
ULLS-1-UNIT 


Single Hole Mounting 
For all pilot light purposes and for 
building lamp annunciators with econo- 
my. Also special signal lamps, resistors, 
etc. eee by Graybar Electrie Co. 
MFGD. BY H. R. KIRKLAND CO. 
“75 West St.. New York 
























MATERIALS, PARTS & EQUIPMENT 


to be designed into your product 
are presented on pages 58-61. 






Senco Vari-Speed Motor 
' Calibrated in R.P.M. for any 
constant speed from 50 to 
' 1000; also made 0 to 10 R.P.M. 
for turntable displays. 

Fully guaranteed .. . $9.50 
a= Oa sine Pancin ENGINEERING co. 


4252 Lincoln Ave., Chicago, III. 











NATIONAL * 


RHEOSTATS 


Ask for Catalog No. 5 
National Electric Controller Co. 
5309 Ravenswood Ave., Chicago, III. 


SCREW MACHINE 
PRODUCT § 


LINDEN & COMPANY 
In Brass or Steel 891 Broad St., Providence, R. |. 
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Janette Mfg. Co., 554 W. Monroe St., Chicago, Ill. 
Kendrick & Davis Co., Inc., Lebanon, N. H. 


Leland Elec. Co., Dayton, Ohio, 

Master Elec. Co., Dayton, Ohio. 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., 

Peerless Elec. Co., Warren, Ohio. 

Robbins Myers., Inc., Springfield, Ohio. 

Signal Elec. Mfg. Co., Menominee, Mich. 

Speedway Mfg. Co., 1828 So. 52nd Ave., Cicero, Ill. 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. 

Westinghouse Elec. & Mfg. Co., Room 5-N, East Pittsburgh. 
Pa 


Cleveland, Ohio. 








Woods Machine Co., S. A., 27 Damrell St., Boston, Mass. 


NAILS 
Hassall, Inc., John, 404 Oakland St., 


NAME PLATES 
American Emblem Co., Inc., Box No. 


NICKEL-SILVER 

Driver-Harris Co., Harrison, N. J. 

Hoskins Mfg. Co., Detroit, Mich. 

Plume & Atwood Mfg. Co., Waterbury, Conn. 

Riverside Metal Co., Riverside, Burlington County, N. J. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. ‘‘Adnic.’’ 

Seymour Mfg. Co., 49 Franklin St., Seymour, Conn. 

Waterbury Rolling Mills, Inc., 660 Watertown Ave., 
Waterbury, Conn. 


NUTS, Machine Screw and Acorn 
Blake & Johnson Co., Waterville, Conn. 
Pawtucket Screw Co., 141 Hughes Ave, Pawtucket, R. I. 


NUTS, Wing 
Parker-Kalon Corp., Dept. E., 190 Varick St., New York, N. Y. 


OHMETERS. See Instruments. 
OIL EXTRACTORS. See Extractors, Oil 
OIL SEALS. See Seals, Oil. 


OILERS 
Speedway Mfg. Co., 1828 So. 52nd Ave., Cicero, Ill. 


OSCILLOGRAPHS. See _ Instruments, also 
Testers. 


OUTLETS, Plug and Radio 
Pass & Seymour, Inc., Industrial Sales Div., Syracuse, N. Y. 


OVENS, Industrial and Laboratory 
Annealing, Drying, Temper Drawing, _ Mold Baking, Etc. 
General Electric Co., Schenectady, N 


Brooklyn N. Y. 


116R, Utica, N. Y. 


Trent Co., Harold E., 619 N. sath ace Philadelphia, Pa. 
PACKING MATERIAL 

Kimberly-Clark Corp., 8 So. Michigan Ave., Chicago, TIl. 
**Kimpak.”’ 

PAINT. See Finishes. 

PAPER, Insulating 


Fish Paper, Press Board, Fibre Board, Fuller Board. 
Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
Brandywine Fibre Products Co., 1402 Walnut, Wilmington, 

Del. 

Continental-Diamond Fibre Co., Newark, Del. 
Cottrell Paper Co., Inc., Dept. M., Fall River, Mass. 
Franklin Fibre-Lamitex Corp., 190 E. 12th St., Wilmington, 

Del. 

Insulation Manufacturers Corp., 565 W. Washington Blvd., 
Chicago, Ill. 


Irvington Varnish & Insulator Co., Irvington, N. J. 


Mica Insulator Co., 200 Varick, New York, N. Y. “‘Arma- 
tite,’"’ ‘“‘Armo,’’ ‘‘Micanite,’’ ‘‘Duro,’”’ ‘‘Kaygrey.’’ 
National Vulcanized Fibre Co., Wilmington, Del. ‘‘Campbel- 


lite,”” “*C-F,”’ ‘°*Peerless.’’ 
Taylor Fibre Co., Norristown, Pa. 
West V irginia Pulp & Paper Co., 230 Park Ave., New York, 
N. Y. ‘‘Electrite,’’ ‘‘Densite.’’ 
— Elec. & Mfg. Co., Room 5-N, East Pittsburgh, 
Wilmington Fibre Specialty Co., 
heroid.’’ 


PEGS, Armature 

Insulation Manufacturers Corp., 565 W. Washington Blvd., 
Chicago, Il. 

Mica Insulator Co., 200 Varick, New York, N. Y. 

National Vulcanized Fibre Co., Wilmington, Del. 


PENCILS, Drawing 
Faber, Inc., A. W., Newark, N. J. ‘‘Castell.”’ 
J. S. Staedtler, Inc., 53-55 Worth St., New York City. 


PENDANTS, Socket Chain. 
Bead Chain Mfg. Co., Bridgeport, Conn. 


PHOSPHOR BRONZE 

Driver-Harris Co., Harrison, N. J. 

Phosphor Bronze Smelting Co., 2204 Washington Ave., Phila- 
delphia, Pa. 

Riverside Metal Co., Riverside, Burlington County, N. J. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Seymour Mfg. Co., 49 Franklin, Seymour, Conn. 

Waterbury Rolling Mills, Inc., 660 Watertown Ave., Water- 
bury, Conn. 


PHOTOELECTRIC CELLS AND TUBES 
G-M Laboratories, Inc., 1737-A Belmont Ave., Chicago, III. 

General Electric Co., Schenectady, ee 

Weston Electrical Instrument Corp. , 582 Frelinghuysen Ave., 
Newark, N. J. ‘“‘Photronic.’ 


PHOTOELECTRIC EQUIPMENT 

G-M Laboratories, Inc., 1737-A Belmont Ave., Chicago, III. 
PILLOW BLOCKS, Ball and Roller Bearing 
S. K. F. Industries, Inc., Front St. & Erie Ave., Phila., Pa. 


PILOT LIGHTS, See Lights, Pilot. 


PINS, Cotter 
Hubbard Spring Co., M. D., 690 Central Ave., Pontiac, Mich. 


PLASTICS. See Molded Insulation. 


PLATES, Resistance Carbon 

Becker Brothers Carbon Co., 223 N. Ashland Ave., Chicago, Ill. 

Morganite Brush Co., Inc., Long Island City, N. Y. 

— Carbon Co., Inc., Carbon Sales Division, Cleveland, 
0. 


Wilmington, Del. ‘“‘Fy- 


ated, 


Ohio Carbon Co., 12508 Berea Rd., Cleveland, Ohio. 
Trent Co., Harold E., 619 N. 54th St., Philadelphia, Pa. 


PLATING GENERATORS 

Columbia Elec. Mfg. Co., 4500 Hamilton Ave., 
Ohio. 

Kendrick & Davis Co., Lebanon, N. H. 


PLATINUM 
Baker & Co., Inc., 54 Austin, Newark, N. J. 
Wilson Co., H. A., 105 Chestnut, Newark. N. J. ‘Wilco. 


PLUGS, Attachment 
Allied Mercantile Co., 76-82 Coit, Irvington, N. J. 

Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il. 

General Electric Co., Section Q-893, Appliance and Merchar 
dise Dept., Bridgeport, Conn. 

Hart Mfg. Co.. Hartford, Conn. 

Pass & Seymour, Inc., Industrial Sales Div., 


PLUGS & CORD SETS 

American Steel & Wire Co., 208 S. La Salle St., 
Ill. (United States Steel Corp. Subsidiary.) 

Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 

Diamond Braiding Mills, Chicago Heights, Il. 

General Cable Corp., 420 Lexington Ave., New York, N. Y. 

General Electric Co., Section Q-893, Appliance and Merchan 
dise Dept., Bridgeport, Conn. ‘‘Ge-Flex,’’ ‘‘Tell-tale Tap,” 


“‘Unicord.”’ 
Holyoke Co., Inc., 720 Main St., Holyoke, Mass. 
Pass & Seymour, Inc., Industrial Sales Div., Syracuse, N. Y. 


Rockbestos Products Corp., 713 Nicoll St., New Haven, Conn. 
PLUGS & SOCKETS 


Arrow, Hart & Hegeman Elec. Co., Hartford, Conn. 
Jones, Howard B., 2300 Wabansia Ave., Chicagy, Ill. 


POINTS, Contact 
Platinum, Silver, Tungsten and Special Alloys. 

Baker & Co., Inc., 54 Austin, Newark, N. J. 

Callite Products Division, Eisler Elec. Corp., 547—39th 
Street, Union City, N. J. 

Fansteel Metallurgical Corp., North Chicago, Ill 





Clevelan 


Syracuse, N. Y 


Chicago, 


* Wilson Co., H. A., 105 Chestnut, Newark, N. J. “Wilco.” 


PORCELAIN, Special Shapes 

Akron Porcelain Co., Akron, Ohio. 

Colonial Insulator Co., Akron, Ohio, ‘‘Porcelex.’’ 

Louthan Mfg. Co., East Liverpool, Ohio. ‘‘Elemite.’’ 

Pass & Seymour, Inc., Industrial Sales Div., Syracuse, N. Y. 

Star Porcelain Co., Trenton, N. J. ‘‘Nu-Blac,’’ ‘“Thermolain,’’ 
“‘Vitrolain,’’ ‘‘Lavolain.’’ 

Universal Clay Products Co., Sandusky, Ohio. 


PORCELAIN ENAMEL 
Porcelain Enamel Institute, Inc., 612 N. Michigan Ave., 
Chicago, Ill. 


POROUS CUPS 
(Unglazed earthenware cups for primary (wet) batteries.) 
Cc.vnial Insulator Co., Akron, Ohio. 


POTS & LADLES, Melting 

Dunn, Inc., Struthers, 138 N. Juniper, Phila., Pa. *‘Dunco.”’ 

Sta-Warm Electric Co., 565 N. Chestnut St., Ravenna, Ohio, 
(Glue and Solder Pots and Wax Pouring Heaters) ‘‘Tri- 


plex.’’ 
Trent Co., Harold E., 619 N. 54th St., Philadelphia, Pa. 


PULLEYS, Steel 
Dayton Rubber Mfg. Co., Dayton, Ohio. 


PUMPS, Vacuum 
General Electric Co., Schenectady, N. Y. 


RECTIFIERS 

B-L Electric Mfg. Co., Dept. A, St. Louis, Mo. 

General Electric Co., Section Q-893, Appliance and Mer- 
chandise Dept., Bridgeport. Conn. 

Ward Leonard Elec. Co., 34 South St., Mt. Vernon. N. Y. 

Westinghouse Elec. & Mfg. Co., Dept. 5-N, East Pitts- 
burgh, Pa. 


REGULATORS, Temperature 
(See also Controls & Valves, Temperature; Thermostats.) 
Brown Instrument Co., 4466 Wayne Ave., Philadelphia, Pa. 
(A Division of Minneapolis-Honeywell Regulator Co.) 
Dunn, Inc., Struthers, 138 N. Juniper, Phila., Pa. ‘‘Dunco.”’ 
Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. 
Wilcolator Co., Newark, N. J. 
REGULATORS, Voltage 
Roller-Smith Co., 2140 Woolworth Bldg., New York, N. Y. 
Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. Y¥ 


RELAYS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

American Automatic Electric Sales Co., 1019 W. Van Buren 
St., Chicago, Ill. ‘‘Stowger,’’ ‘‘Autelco.’’ 

Bendix Marine Products Company, 754 Lexington Ave., 
Brooklyn, N. 

Brown Instrument Co., 4466 Wayne Ave., Philadelphia, Pa. 
(A Division of Minneapolis-Honeywell Regulator Co.) 
Dunn, Inc., Struthers, 138 N. Juniper, Phila., Pa., ‘‘Dunco,”’ 

“Mid Getts.’’ 
Durakool, Inc., 1030 No. Main St., Elkhart, Ind. 
Edison Electrical Controls Division of Thos. A. Edison Inc., 
43 Lakeside Ave., West Orange. N. J. 
G-M Laboratories, Inc., 1737-A Belmont Ave., Chicago, Ill. 
General Electric Co., Schenectady, N. Y. 
Guardian Elec. Mfg. Co., 1627 West Walnut St., Chicago, Il. 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 
Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. 
Roller-Smith Co., 2140 Woolworth Bldg., New York, N. Y. 
Sigma Instruments, Inc., 388 Trapelo Rd., Belmont, Mass. 
Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. Y. 
Westinghuose Elec. & Mfg. Co., Room 5-N, East Pittsburgh, 


“‘Dayton.”’ 


Pa. 

Weston Elecl. Instrument Corp., 
Newark, N. J. 

Wilcolator Co., Newark, N. J. 


RELAYS, PHOTOELECTRIC 
G-M Laboratories, Inc., 1737-A Belmont Ave., 


RESISTORS 

Aerovox Corp., 70 Washington St., Brooklyn, N. Y. 
Allen-Bradley Co., 1309 S. First, Milwankee, Wis.~ 
Clarostat Mfg. Co. Inc., 285 N. Sixth St.. on N. Y. 
Electrad, Inc., 175 Varick St., New York, N. 

Electrical Coil Winding Co., 2731 Saunders, Bn, N. J. 
General Radio Co., Cambridge, Mass. 
Hardwick. Hindle, Inc., 140 Pennington St., 
Ohmite Mfg. Co., 4843 Flournoy St., Chicago, Ill. 
Shallcross Mfg. Co., Collingdale, Pa. 

Trent Co., Harold E., 619 N. 54th St., Philadelphia, Pa. 
Ward Leonard Elec, Co., 34 South St., Mt. Vernon, N. Y¥ 


582 Frelinghuysen Ave., 


Chicago, Tl. 


ELECTRICAL MANUFACTURING 





Newark, N. J. 
























































Wy DRIVE "EM TIGHT...FAST! 


Flexibility, accuracy, 

and quick change- 

over are combined 

with high production 

rate in UNIVERSAL 

No. 104 Automatic 
Coil Winder 


‘ileo 


Rapin, simple adjustments, to meet 
a wide diversity of coil requirements, 
give this machine flexibility not to 
be found in any other coil winder. 
‘ In addition, attachments for wide 
"= spacing of wire turns, bringing out 
taps, etc., provide ready adaptation 
to most exacting coil requirements. 

The Universal No. 104 Machine pro- 
duces multiple coil, or “stick” windings 
at high speed. Graduated lengths of 
paper are inserted automatically be- 
tween each layer of wire under accu- 
rate, adjustable control. One or more 
wraps of paper may be wound. A new 
quick - setting counter automatically 
stops machine at the required turn. 

This machine covers the commer- 
cial range of coil and wire sizes. Send 
specifications for detailed information. 


UNIVERSAL N2 104 ie 


COIL WINDING MACHINE. HASKINS POWER SCREW DRIVER 


NIVERSAL WINDING COMPANY 
veries.) PROVIDENCE . ~~ RHODE ISLAND THE WAY THEY DO IT AT 


EDWIN I. GUTHMAN, INC., CHICAGO 


—39th 


Vileo.”” 


Wi. Fe 
olain,’’ 





AURAL. 
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unco.”” 

































































Fa (RADIO AND ELECTRICAL PRODUCTS) 
Pa. 
Take the hard, wrist-twisting drudgery out of screw driv- 
ing, on operations like this. 
Set screws and nuts uniformly . . . to a predetermined 
1 Mer degree of tightness . . . with a minimum effort on the 
a part of the operator. 
Pitts- 
a? 
2. TYPE CBF 
. Ge ar 
N. ¥ THE lf you make a 
3 product where 
1 Buren EQUIPMENTS screws and nuts 
: ee RADIO LIGHTNING ARRESTER are applied you 
a ie LOW LOSS — LOW MOISTURE ABSORPTION made by ; ? 
Go.) will be in- 
ret HASKINS terested in our 
a Bah FOR SETTING new Bulletin 
go, Til. 
oe Til. TRANSMISSION STANDOFF S Cc R E W S & No. 54-S de- 
INSULATOR NUTS scribing the Has- 
et kins Method of 
sched. Power Screw 
n Ave., 


‘ | Driving. A 
: : euT | : 
fo ; | post card will 
ago, Til. Bailie Ary ~ a AR bring it. 

Rees. i h2 76 PORCELAIN COMPANY 
; TRENTON NEW JERSEY 


oe > onan: R. G. HASKINS COMPANY 
Seema | 4657 W. FULTON ST., CHICAGO 


MARCH, 1937 
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PORTLAND-MONSON 
SLATE CO. 


Quarriers of 
Monson Slate 


for Electrical 
Purposes, Natural 
Black, Oil Finish 


Quarries: 
Monson, Maine 


YL 


WIRE 
FORMS 


STAMPINGS 


HUNTER PRESSED STEEL CO. 
LANSDALE, PENNA. 











WIRE SPRINGS 
AND SPECIALTIES 


4 


7 ‘eam pas; 


—) 

ALL SHAPES 
\ ALL METALS 
oT) 


—— 


SEND US YOUR INQUIRIES 


4 YAHOGA SPRING CO 


2 a CLEVELAND, OHIO 


LOWER COSTS 


come with the use of Gardiner Rosin Core Solder. ts 
uniform high quality assures better, faster work, saving 
both time and material. 

Due to modern production methods Gardiner Solder 
sells for less than even ordinary solders. 

Also made in Acid-Core and specials in various alloys, 
core sizes and gauges. 


EASTERN SALES OFFICE AND WAREHOUSE 
DAVID M. KASSON & CO., 264 Canal St., New York 


SS 4 

= i me 
8 x < (METAL CO. pM. & 
4618 SO. CAMPBELL AVE., CHICAGO, ILL. 








SCREWS RIVETS 
NUTS 


Pawtucket Screw Company 
141 Hughes Ave. - - - Pawtucket, R. I. 


BRASS WASHERS 


Standerd sizes in stock. Special sizes made to 
@ order. Also washers and stampings of any @ 












metal. 
Low Prices Quick Service 
Guarantee Specialty Mfg. Co. 
9610 Carr Ave. Cleveland, Ohio 





POWREX MERCURY SWITCHES 


For All 5 tr Sega 
Heavy Duty Types for Severe Service 


POWREX SWITCH COMPANY 


Formerly Engineering Products Corp. 
190 Willow St. Waltham, Mass. 
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RESISTORS AND GRID LEAKS, Radio 
Aerovox Corp., 70 Washington St., Brooklyn, N. Y. 

Allen-Bradley Co., 1309 8S. First St., Milwaukee, Wis. 
Electrad, Inc., 175 Varick St., New York, y 


N. 
aan Resistance Co. : 401 N. Broad St., Philadelphia, 
8 


Ohio Carbon Co., 12508 Berea Rd., Cleveland, Ohio. 
Ohmite Mfg. Co., 4843 Flournoy St., cee Ti. 
Ward Leonard Elec. Co., 34 South St., Vernon, N. Y. 


RHEOSTATS 
Motor Control, Meter Testing. 
Allen-Bradley Co., 1309 8S. First, Milwaukee, Wis. 
Clarostat Mfg. Co., Inc., 285 N. Sixth St., Brooklyn, N. Y. 
Electrad, Inc., 175 Varick St., New York, N. Y. 
G-M Laboratories, Inc., 1737-A Belmont Ave., Chicago, Ill. 
General Electric Co., Schenectady, N. Y. 
General Radio Co., Cambridge, Mass. 
Hardwick, Hindle, Inc., 140 Pennington St., Newark, N. J. 
National —— Controller Co., 5309 Ravenswood Ave., Chi- 
cago, 
Ohmite Mfg. Co., 4843 Flournoy St., Chicago, Il. 
Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. Y. 
Westinghouse Elec. & Mfg. Co., Room 5-N, East Pittsburgh. 


RHEOSTATS, Electroplating 
du Pont de Nemours & Co., E. L, Grasselli Chemicals 
Dept., Wilmington, Del. 


RHEOSTATS AND POTENTIOMETERS, 
RADIO 

Allen-Bradley Co., 1309 S. First St., Milwaukee, Wis. 

Electrad, Inc., 175 Varick St., New York, N. Y. 

G-M Laboratories, Inc., 1787-A Belmont Ave., Chicago, III. 

ae Controller Co., 5309 Ravenswood Ave., Chi- 
cago, 5 


Ohmite Mfg. Co., 4843 Flournoy St., Chicago, Il. 


RIVETS 

Blake & Johnson Co., Waterville, Conn. 

Hassall. Inc., John, 404 Oakland St., Brooklyn, N.Y. 
Pawtucket Screw Co., 141 Hughes Ave., Pawtucket, R. I. 
Plume & Atwood Mfg. Co., Waterbury, Conn. 


SEPARATORS, Magnetic 
Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, Ohio. 


SET SCREWS, Self-Locking 
Shakeproof Lock Washer Co., 2533 N. Keeler Ave., Chicago. 


SCREW DRIVING MACHINES 
Haskins Co., R. G., 4657 W. Fulton St., Chicago, Ill. 


SCREW MACHINE PRODUCTS 

Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, Pa. 
Barnes Co., Wallace, Bristol, Conn. 

Blake & Johnson Co., Waterville, Conn. 

Brandywine Fibre Products Co., 1402 Walnut, Wilmington, 


Del. 

ae Fibre-Lamitex Corp., 190 E. 12th St., Wilmington, 
el. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Linden & Co., 891 Broad, Providence, R. I. 

National Vulcanized Fibre Co., Wilmington, Del. 

Peck Spring Co., 12 Grove Ave., Plainville, Conn. 

Plume & Atwood Mfg. Co., Waterbury, Conn. 

Progressive Mfg. Co., Torrington, Conn. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Steinen Mfg. Co., Wm., 164 Pennington St., Newark, N. J. 

Wilmington Fibre Specialty Co., Wilmington, Del. 


SCREWS, Machine 

Blake & Johnson Co., Waterville, Conn. 

Pawtucket Screw Co., 141 Hughes Ave., Pawtucket, R. I. 
Progressive Mfg. Co., Torrington, Conn. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


SCREWS, Self Tapping, Sheet Metal and Cap 
Parker-Kalon Corp., Dept. E., 190 Varick St., New York, N.Y. 


SCREWS, Set 
Blake & Johnson Co., Waterville, Conn. 
Parker-Kalon Corp., Dept. E., 190 Varick St., New York, N.Y. 


SCREWS, Tapping 
Shakeproof Lock Washer Co., 2533 N. Keeler Ave., Chicago, 
Til. 


SCREWS, Thumb 
Blake & Johnson Co., Waterville, Conn. 
Parker-Kalon Corp., Dept. E., 190 Varick St., New York, N.Y. 


SEALS, Oil 
Chicago Rawhide Mfg. Co., 1286 Elston Ave., Chicago, III. 


SHADES, Mica 
Mica Insulator Co., 200 Varick, New York, N. Y. 
New England Mica Co., Waltham, Mass. 


SHEETS, Iron 
American Rolling Mill Co., Middletown, Ohio. ‘‘Armco.’’ 


SHEETS, Steel 

American Rolling Mill Co., Middletown, Ohio. ‘‘Armco.’’ 

American Steel & Wire Co., 208 S. La Salle St., Chicago, 
Ill. (United States Steel Corp. Subsidiary.) 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United States 
Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Il. 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 


SHELLS, Screw Socket 
Patton-Macguyer Co., 17 Virginia Ave., Providence, R. I. 


SILVER 

Baker & Co., Inc., 54 Austin, Newark, N. J. 
Driver-Harris Co., Harrison, N. J. 

Handy & Harman, 82 Fulton, New York, N. Y. ‘‘Sil-Fos.’’ 
Wilson Co., H. A., 105 Chestnut, Newark, N. J. ‘‘Wilco.’’ 


SLATE 
(For Switchboard Slabs and Barriers.) 
Portland-Monson Slate Co., Portland, Me. 


SLOTTING MACHINES AND TOOLS, Com- 
mutator and Armature 
(Mica Undercutters. ) 


Ge site 


INDEX | 


General Electric Co., Schenectady, N. Y. 
Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, I)! 


SOCKETS, Porcelain 
Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 
Pass & Seymour, Inc., Industrial Sales Div., Syracuse, N. Y 


SOCKETS AND RECEPTACLES, Lamp 

Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 

G-M Laboratories, Inc., 1737-A Belmont Ave., Chicago, Il! 

General Electric Co., Section Q-893, Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

Pass & Seymour, Inc., Industrial Sales Div., Syracuse, N. Y 


SOLDER, Self-fiuxing 
Gardiner Metal Co., 4818 So. Campbell Ave., Chicago, Ill. 


SOLDER, Silver 
Handy & Harman, 82 Fulton, New York, N. Y. ‘‘Sil-Fos.’ 
Wilson Co., H. A., 105 Chestnut, Newark, N. J. ‘‘Wilco.’ 


SOLDERING COMPOUNDS 
Stick, Paste, Flux, Salts, Fluid. 
Gardiner Metal Co., 4818 So. Campbell Ave., Chicago, Il! 
General Electric Co., Section Q-893, Appliance and Mer 
chandise Dept., Bridgeport, Conn. 


SOLDERING IRONS 

General Electric Co., Schenectady, N. Y. 

Stanley Tools, New Britain, Conn. 

Sta-Warm Electric Co., 565 N. Chestnut St., Ravenna, Ohio. 
Trent Co., Harold E., 619 N. 54th St., Philadelphia, Pa. 


SOLDERING POTS. See Pots & Ladles. 
SOLENOIDS. See Coils, Finished. 


SPEED REDUCERS. See Compilation of 
Motors in this issue. 


SPRINGS 

American Steel & Wire Co., 208 S. La Salle St., Chicago, 
Ill. (United States Steel Corp. Subsidiary.) 

Barnes Co., Wallace, Bristol, Conn. 

Barnes-Gibson- Raymond, Inc., 6400 Miller Ave., Detreit. 

Cuyahoga Spring Co., 10270 Berea Rd., Cleveland, Ohio. 

Dunbar Bros. Co., Bristol, Conn. 

Gibson Co., Wm. D., 1800 Clybourn Ave.,.Chicago, III. 

Hubbard Spring Co., M. D., 690 Central Ave., Pontiac, Mich 

Hunter Pressed Steel Co., Lansdale, Pa. 

Peck Spring Co., 12 Grove Ave., Plainville, Conn. 

Raymond Mfg. Co., Corry, Pa. 

Steinen Mfg. Co., Wm., 164 Pennington St., Newark, N. J. 


STAMPINGS, Small, Non-metallic. 
Continental-Diamond Fibre Co., Newark, Del. 
Franklin Fibre-Lamitex Corp., 190 E. 12th St., Wilmington, 


Del. 
Richardson Co., Melrose Park (Chicago), Il. 


STAMPINGS, Small, Metal 

Aluminum Goods Mfg. Co., Manitowoc, Wi 

American Emblem Co., Inc., Box No. 116R, “Utica, me: 

Barnes Co., Wallace, Bristol, Conn. 

Guarantee Specialty Mfg. Co., 9610 Carr Ave., Cleveland, O. 

Hubbard Spring Co., M. D., 690 Central Ave., Pontiac, Mich. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Krueger & Hudepohl, 3rd & Vine Sts., Cincinnati, Ohio. 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, R. IL. 

Plume & Atwood Mfg. Co., Waterbury, Conn. 

Raymond Mfg. Co., Corry, Pa. 

Shakeproof Lock Washer Co., 2533 N. Keeler Ave., Chicago. 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 

Steinen Mfg. Co., Wm., 164 Pennington St., Newark, N. J. 

Thomas & Skinner Steel Products Co., 1111 East 23rd St., 
Indianapolis, Ind. 

— Stamping Co., 1675 W. Lafayette Blvd., Detroit, 

ich. 

Worcester Pressed Aluminum Co., 75 Beacon, Worcester, 

Mass. 


STARTERS, Motor. See Controllers, Motor. 


STEEL BARS & SHAPES 

American Steel & Wire Co., 208 S. La Salle St., Chicago, 
Ill. (United States Steel Corp. Subsidiary.) 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 


STEEL, Magnet. 

Cinaudagraph Corp., Magnet Steel Div., Stamford, Conn. 
*‘Nipermag.”’ 

Simonds Saw & Steel Co., Lockport, N. Y. 

Taylor-Wharton Iron & Steel Co., High Bridge, N. J. 
“*Tisco.’’ 


STEEL SHAFTING, Screw Stocks 
Ryerson & Son, Inc., Jos. T., Chicago, Il. 


STEEL SHEETS, Electrical 

American Rolling Mill Co., Middletown, Ohio. ‘‘Armco.’’ 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United States 
Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Ill. 

Newport Rolling Mill Co., Newport, Ky. 

Ryerson & Son, Inc., Jos. T., Chicago, mm. 


STEEL SHEETS, Enameling 

American Rolling Mill Co, Middletown, Ohio. ‘‘Armco.”’ 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United States 
Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Ill. 

Newport Rolling Mill Co., Newport, Ky. 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 


STEEL, Stainless 

Acme Steel Co., 2846 Archer Ave., Chicago, Ill. (Strip) 
“‘Superstrip.’’ 

American Rolling Mill Co., Middletown, Ohio. (Strips, 
Sheets, Plates.) ‘‘Armco.’’ 

American Steel & Wire Co., 208 S. La Salle St., Chicago, 
Ill. (United States Steel Corp. Subsidiary.) " 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United States 
Steel Corp. Subsidiary.) 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 

Simonds Saw & Steel Co., Lockport, N. Y. 


STEEL, Strip 

Acme Steel Co., 2846 Archer Ave., Chicago, Ill. (Cold and 
Hot Rolled. Galvanized, Colored, Striped.) ‘‘Superstrip.’’ 

American Rolling Mill Co., Middletown, Ohio. 


ELECTRICAL MANUFACTURING 
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E.M.C. MOTORS 


With or Without Gear Reducers 
Made in All Voltages—A. C., D. C., Universal 


Are Competitively Priced 


And are ideally suited for projectors, dispensing 
devices, heat controls, advertising displays, mixers, 
small pumps, motor testers, and all similar 
applications. If you are designing fractional h.p. 
motors into such products, 


Send for E.M.C. Specification Sheet TODAY! 


When filled out and returned to us, this Specifica- 
tion Sheet will enable us to make constructive 
recommendations for your job. 

















NUBDAR)L- 


WIRE FORMS— 





Washers, Cotter Pins, Expansion 
=~ s Spring Washers, Coiled 

lat Springs, Special Wire 
anes and Small Stampings; in 
The Original Welch Plug, | all kinds of metals. Consult us. 
Specify Hubbard expan- d sketches, blue prints, or sam- 


sion plugs and eliminate les for quotations. Ask for stock 
“leakers.' F 


sts of washers, cotters, and ex- 
= pansion plugs. o 
2 Cy 
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490 CENTRAL AVE., PONTIAC, MICH, 





IWIACHINE SCREWS AND NUTS 


STOVE BOLTS, SPECIAL RIVETS 


SCREW MACHINE PRODUCTS 


SPECIAL HEADED AND THREADED PARTS — STANDARD SCREWS AND NUTS CARRIED IN STOCK 
PARTS FROM BRASS, STEEL and OTHER METALS 


THE BLAKE & JOHNSON CO. 


ELECTRIC MOTOR CORP., Racine, Wis. 


NGS 
AMPINGS 










WATERVILLE, CONN. 


Gear v 


RY ard Le 
likethese reg 





— and others in the . 
small range. High precision 
or commercial production 


oa Gear Specialties - 


2635 Ww. CANTON STREET * CHICAGO 


For 26 years this Company has been known as Mechanical Specialties Mfa. Co 








foals huh 


THEY MAY SAVE YOU 
THOUSANDS OF DOLLARS 


HE failure ofaresistor or rheostat sometimes means 
shut-downs, production delays—the needless loss 
of time, labor, dollars. 

That is why we keep emphasizing our quality, ser- 
vice and complete reliability. Hardwick, Hindle has 
earned its outstandingly high reputation because it 
never spares expense in making the finest electrical 
resistance products that can be devised. 

Any Hardwick, Hindle product that you buy will 
safeguard, year after year, your business investment 
and maybe your reputation. Please consult us before 
you order again. 


Write for further information .. . and remember 


the mark ) means reliable rheostats and resistors. 


HARDWICK, HINDLE « Inc. 


140 PENNINGTON ST.— NEWARK, N. J. 
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For simplification of oper- 
ation; for increased efficiency, 
or for sales appeal - an automatic 
timer will prove advantageous. 
Write for There is a_ suitable Walser 
Catalog timer model for your product. 


WALSER AUTOMATIC TIMER co. 
Graybar Bldg., New York, N. Y. 





For further 


information 


concerning products listed 

in the Classified Index, see 

INDEX TO ADVERTISERS 
pages 138 & 139 





Let us quote on 
vour needs or help 
solve your prob- 
lems. 
STRUTHERS 
DUNN, INC. 
138 N. Juniper St. 
Philadelphia, Pa. 




















FOR EVERY 
REQUIREMENT 


Switches 


Complete tange of 
styles and sizes from 
3 to 10 amps. with 
universal retrieving 
lever in 5 types: Off 
and on, 2-circuit, 3- 
way, multiple cir- 
cuits, special circuits, 
Also special switches. 


McGILL MFG. CO. 
300 Indiana Ave., Valparaiso, Ind, 





















PEAK LOAD 
MERCURY SWITCHES 


Sturdy--- Denendable---Reasonable 
Write for Literature 


E. MACHLETT & SON 
222 E. Q3rd St. New York, N. Y. 








SWITCHES 


EXPERT GLASS BLOWERS 
NEON TUBES FOR TRADE 


ALMO MFG. CO. 


475 WASHINGTON ST., NEWARK, N. J. 


PAPER TUBES 


SPIRAL WRAPPED 
SQUARE—RECTANGULAR—ROUND 
Write for Samples and Prices 


Paramount Paper Tube Company 
2035 Charleston St. Chicago, Il. 










MERCURY 


Oe 
















130 


ees a 


American Steel & Wire Co., 208 S. La Salle St., Chicago, 
Ill. (United States Steel Corp. Subsidiary.) 

Barnes Co., Wailace, Bristol, Conn. (Hot Rolled.) 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 

Thomas Steel Co., Warren, O. (Bright Finish, Zinc Coated, 
Copper Coated.) ‘“Thomastrip.’’ 


STRAPPING, Box 
Acme Steel Co., 2846 Archer Ave., Chicago, Il. 


STRIPPERS, Wire 

Pyramid Products Co., 2309 S. State St., Chicago, Ill. 
(Bench Type and Hand Type.) 

Wire Stripper Co., 1727 Eastham Ave., East Cleveland, Ohio. 


SWITCHES, Enclosed 
(Safety Switches) 
Arrow-Hait & Hegeman Elec. Co., Hartford, Conn. 


SWITCHERS, Fixture 

Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 
MvGill Mfg. Co., 300 Indiana Ave., Valparaiso, Ind. 

Pass & Seymour, Inc., Industrial Sales Div., Syracuse, N. Y. 


SWITCHES, Heater 

Arrow-Hart & Hegeman Elec. Co., Hartford, Conn 

General Electric Co., Section Q-893, Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’* 


SWITCHES, Mercury 

Almo Mfg. Co., 475 Washington St., Newark, N. J. 

Brown Instrument Co., 4466 Wayne Ave., Philadelphia, Pa. 
(A Division of Minneapolis-Honeywell Regulator Co.) 

Durakool, Inc 1030 No. Main St., Elkhart, Ind 

General Electric Vapor Lamp Co., 887 Adams St., Hoboken, 
N. J. ‘‘Kon-nec-tor,’’ ‘‘Cooper-Hewitt.’’ 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 
‘and Elec. Co Dayton, Ohio. 

Machlett & Son, E., 222 E. 23rd St., New York, N. Y. 

Mercoid Corp., 4201 Belmont Ave., Chicago, IIl. 

Powrex Switch Co., 190 Willow St., Waltham, Mass. 

Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. Y. 


SWITCHES, Remote Control 
Push Button, Magnetically Operated. 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 

Colt’s Patent Fire Arms Mfg. Co., Elecl. Div., Hartford, 
Conn. 

Dunn, Inc., Struthers, 138 N. Juniper St., Phila., Pa. 
““Dunco.”’ 

General Electric Co., Schenectady. N. Y. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 

Roller-Smith Co., 2140 Woolworth Bidg., New York, N. Y. 

Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. WV. 


SWITCHES, Snap, Heavy Duty 
For Electric Range and Small Motor Control. 

Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 

Colt’s Patent Fire Arms Mfg. Co., Elecl. Div., Hartford. 
Conn. 

General Control Co., Cambridge, Mass 

General Electric Co., Section Q-893, Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

Hart Mfg. Co., Hartford, Conn. “‘Diamond H.’’ 

Pass & Seymour, Inc., Industrial Sales Div., Syracuse, N.Y. 


SWITCHES, Snap, Toggle 

Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 

General Control Co., Cambridge, Mass. 

General Electric Co., Section Q-893, Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

Hart Mfg. Co., Hartford, Conn. “‘Diamond H.”’ 

Pass & Seymour, Inc., Industrial Sales Div., Syracuse, N.Y. 


SWITCHES, Tank 

Colt’s Patent Fire Arms Mfg. Co., Elecl. Div., Hartford, 
Conn. 

General Electric Co., Schenectady, N. Y. 


SWITCHES, Time 

General Electric Co., Dept. 6C-201, Schenectady, N. Y. 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 

Khodes, Inc., M. H., Rockefeller Center, N. Y. 

Thompson Clock Co, H. C., Bristol, Conn. 

Walser Automatic Timer Co., Graybar Bldg., New York, N. Y. 


TACHOMETERS 


Weston Elecl. Instrument Co., 582 Frelinghuysen Ave., 
Newark, N. J. 


TANTALUM, Wire and Special Shapes 
Fansteel Metallurgical Corp., North Chicago, Ill. 


TAPE, Cotton, Linen, Silk 
Tape, Sleeving, Webbing. 

Anchor Webbing Co., Pawtucket, R. I. 

General Electric Co., Section Q-893, Appliance and Merchan- 
dise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington Blvd., 
Chicago, Ill. 

Mica Insulator Co., 200 Varick, New York, N. Y. 

Westinghouse Elec. & Mfg. Co., Room 5-N, East Pittsburgh, 
Pa. 


TAPE, Mica 

Continental-Diamond Fibre Co., Newark, Del. 

Insulation Manufacturers Corp., 565 W. Washington Blvd., 
Chicago, Ill. 

Mica Insulator Co., 200 Varick, New York, N. Y. 


TAPE, Rubber and Friction 

General Electric Co., Section Q-893, Appliance and Mer- 
chandise Dept., Bridgeport, Conn. ‘‘Paragon.’’ 

Insulation Manufacturers Corp., 565 W. Washington Blvd., 
Chicago, Ill. 

Mica Insulator Co., 200 Varick. New York, N. Y. 

Roebling’s Sons Co., John A., Trenton, N. J. 

— Elec. & Mfg. Co., Room 5-N, East Pittsburgh, 
a. 


TAPE, Varnished Fabric 

Acme Wire Co., New Haven, Conn. 

General Electric Co., Section Q-893, Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington Blvd., 
Chicago, Ill. 

Irvington Varnish & Insulator Co., Irvington, N. J. 

Mica Insulator Co., 200 Varick, New York, N. Y. 

— Elec. & Mfg. Co., Room 5-N, East Pittsburgh, 
a. 


TAPPING MACHINES 
Haskins Co., R. G., 4657 W. Fulton St., Chicago, Ill. 


TERMINALS, Plain and Locking 
Shakeproof Lock Washer Co., 2533 N. Keeler Ave., Chicago, 
Il 


TERMINALS & CONNECTORS 

Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. (Ter- 
minals and Terminal Plates. ) 

Littelfuse Laboratories, 4252 Lincoln Ave., Chicago, Ill. 
(For Fuses). 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, R. I. 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 

Thompson-Bremer Co., 1640-A W. Hubbard St., Chicago, Il. 

Wolverine Tube Co., 1441 Central Ave., Detroit, Mich. 


TESTERS, Coil 

(Includes armature growlers, trouble shooters and other 
portable testing devices.) See also Instruments. 

Clough-Brengle Co., 2813-H West 19th, Chicago, Ill. 
(Oscillographs. ) 

Roller-Smith Co., 2140 Woolworth Blidg., New York, N. Y. 

Sundt Engineering Co., 4252 Lincoln Ave., Chicago, Il, 
(Neon. ) 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave.,. 
Newark, N. J. 


TESTING LABORATORIES 
Electrical Testing Laboratories, 80th St. & East End Ave., 
New York, N. Y. 


THERMOCOUPLES 
Driver Co., Wilbur B., Newark, N. J. 
Roller-Smith Co., 2140 Woolworth Bldg., New York, N. Y. 


THERMOSTATIC METAL 

Baker & Co., Inc., 54 Austin, Newark, N. J. 

Callite Products Div., Eisler Elec. Corp., 547--39th St., 
Union City, N. d 

Chace Co., W. M., 1608 Beard Ave., Detroit, Mich. 

Wilson Co., H. A., 105 Chestnut, Newark, N. J. ‘‘Wilco.” 


THERMOSTATS 
Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. . 
Brown Instrument Co., 4466 Wayne Ave., Philadelphia, Pa. 


(A Division of Minneapolis-Honeywell Regulator Co.) 
Dunn, Inc., Struthers, 138 N. Juniper, Phila.. Pa. ‘‘Dunrco.” 
Edison Electrical Controls Division of Thos. A. Edison, Inc., 

43 Lakeside Ave., West Orange, N. J. 
General Electric Co., Schenectady, N. Y. 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 

Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. ‘“‘Pyro- 
therm,’’ ‘‘Sensatherm,’’ ‘‘Vasaflame.’’ 
Wilcolator Co., Newark, N. J. 


TIMING DEVICES 

Rhodes, Inc., M. H., Rockefeller Center, N. Y. 

Thompson Clock Co., H. C., Bristol, Conn. ‘ - 
Walser Automatic Timer Co., Graybar Bldg., New York, N.Y. 


TINSEL, Cord and Thread 

Diamond Braiding Mills, Chicago Heights, III. 

General Electric Co., Section Q-893, Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

Rockbestos Products Corp., 713 Nicoll St., New Haven, Conn, 


TOOLS & JIGS z 
Stein & Co., Wm. P., 424 St. Paul St., Rochester, N. Y. 


TOOLS, Portable, Motor Driven 
Wagner Elec. Corp., 6400 Plymouth Ave., St. Loufs, Mo. 


TRANSFORMER CORES, See Cores, Trans- 
former. 


TRANSFORMERS, Low Voltage Power 

American Transformer Co., 174 Emmet St., Néwark, N. J 

Coto-Coil Co., 229 Chapman St., Providence, R. I. 

Davis & Co., Inc., Dean W., 549 W. Fulton St., Chicego, Tl. 

General Electric Co., Section Q-893, Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

General Radio Co., Cambridge, Mass. 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. 

Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. Y. 


TUBES, Fibre. See Fibre, Vulcanized. 


TUBES, Paper (Spiral Wrapped) 
Paramount Paper Tube Co., 2035 Charleston St., Chicago, 
Ill. (Square, Rectangular, Round Shapes.) 


TUBING, Brass & Copper 

Ilsco Capper Tube & Products Co., Inc., Dept. E. M., 5629 
Madison Road, Cincinnati, Ohio. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Wolverine Tube Co., 1441 Central Ave., Detroit. Mich. 


TUBING, Phosphor Bronze 


Phospher Bronze Smelting Co., 2204 Washington Ave., Phila- 
deiphia, Pa. 


TUBING, Varnished Fabric (Spaghetti) 
Anchor Webbing Co., Pawtucket, R. I 


Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
“*Turbo.”’ 


General Electric Co., Section Q-893, Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington Blvd., 
Chicago, Ill. 

Irvington Varnish & Insulator Co., Irvington, N. J. 

— Insulator Co., 200 Varick, New York, N. Y. ‘“‘Em- 
pire.’’ 


TUNGSTEN, Wire, Rods, Sheets & Special 
Shapes * 

Callite Products Div., Eisler Elec. Corp., 547—39th St., 
Union City, N. J 


Cleveland Tungsten Mfg. Co., Inc., 9410 St. Catherine Ave., 
Cleveland, Ohio. 


Fansteel Metallurgical Corp., North Chicago, I. 


TWINE, Armature 


Insulation Manufacturers Corp., 565 W. Washington Blvd., 
Chicago, Ill. 


Mica Insulator Co., 200 Varick, New York, N. Y. 


ELECTRICAL MANUFACTURING 
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How about caeleiaid 
your order? STUDS 




















We take pride in the knowl- SPECIAL 
edge that many of the SCREWS 
; i. leaders in industry continue 
uf to place their orders with MACHINE 3 - 
“ us. We feel that this is SCREWS with no detectable 
conclusive proof of quality, e e 
» = service and dependability. MACHINE change er fension 
= May we quote you on your SCREW NUTS 
— Recent tests of the Burgess Micro 
— Switch have established this _re- 
THE PROGRESSIVE MFG. CO. , ee ; 
‘Pcdiinsna a markable record of fatigue resist- 
a ee ance for the Beryllium Copper 
sien springs used in its construction. 
Mer- The Burgess Laboratories were one 
Conn. of the earliest American users of 
a Beryllium Copper for spring pur- 
poses. If your product uses flat 
Me. springs, investigate the advantages 
— of Beryllium Copper now. Its high 
»~ Ss : elastic limit, great resistance to 
oe # » La — fatigue and excellent conductivity 
ser: 4 ™ will increase the life of your 
Se 1 SOS A product and assure dependable, un- 
We AT failing operation. 
do you expect Write for free illustrated folder 
tee FROM THE BEST SYNCHRONOUS MOTOR? showing uses and properties of 
eae Beryllium Copper. Every design 
., 5629 The test of time and the proof ° 
of use have put Hansen Self- engineer should have a copy. 
a = Starting Synchronous motors in 


the lead on every type of de- 

_— vice requiring compactness, 

ee : . precision, economy and long 

, Phila P service. Check your require- 
ments—then, write today for 

detailed information describ- 

ing the unusual features and 


















N. ¥. at applications 
ginal z HANSEN 
“a. Self-Starting 
ee — THE BERYLLIUM CORPORATION 
- St., eee! \ = MOTORS OF P E N N S$ y L V A N | aN 
ne Are oo ado a Ap READING. PENNA. 
HANSEN MFG. CO.) Sierntnan 
= one HANSEN HAS IT! Nncsonnotons | D> pepe 
URING MARCH, 1937 1 
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IMPERVIOUS 


INSULATING VARNISH 


Electrical Insulating 
Varnishes, Lacquers 
and Compounds 


IMPERVIOUS VARNISH CO 
Koppers Bldg., ee Pa. 


EYELETS—Regular and Special 
WIRE—Pure zinc wire 
FUSE METAL—Pure zinc ac- 


curately rolled for fuse elements 


ZINC—Strip zinc for commercial 
uses 


THE PLATT BROS. & CO. 
Waterbury, Conn. 


ELECTRIC HEAT 

From Room to Furnace Fe — N 

Tem atures. “mao mame 
trips, Rings, Tubular, Immersion, 


Cartridges, Unit Heaters, Air Heaters 
and Furnace Types. 
619 N. 54th St., 


Harold E. Trent Co. Philadelphia, Pa. 








The Complete Line 


EVR BARA te 
a 


Standard types or engineered to 
YOUR needs 


WATLOW ELEC. MFG. CO. £?7.S0\s7mo- 


Cartridges, Strips, 
Rings, Immersion 
















When writing advertisers 


please mention 


ELECTRICAL 
MANUFACTURING 


fans, and car heater motors. 
and specifications. 


4748 HOUGH AVENUE 
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HOMER QUALITY 
COMMUTATORS 


At Low Prices 


MOULDED TYPE (PATENTED) for defrosting 
Send for prices 


HOMER COMMUTATOR CORP. 
CLEVELAND, OHIO 


|| CLASSIFIED 


UNDERCUTTERS, Mica. 


See Slotting Ma- 
chines & Tools. 


UNITS, RODS, GRIDS, ELEMENTS, Resis- 
tance. 

General Electric Co., Schenectady, N. Y. 

Hardwick, Hindle, Inc., 140 Pennington St., Newark, N. J. 

Trent Co., Harold E., 619 N. 54th 8t., Philadelphia, Pa. 

Warren Electric Appliance Co., Warren, Pa. 

Watlow Elec. Mfg. Co., 1326 N. 23rd St., St. Louis, Mo. 

Wiegand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh, Pa. 


VALVES. See Controls & Valves. 


VARNISH, Insulating. Also See Finishes 

Acme Wire Co., New Haven, Conn. 

Dolph Co., John C., 168 Emmett, Newark, N. J. ‘‘Chinalak.”’ 
“*Electric Lacquer,’’ ynthite.’ 

General Electric Co., Section Q 893, Appliance and Merchan- 
dise Dept., Bridgeport, Conn. ‘‘Glyptal.’’ 

Impervious Varnish Co., Koppers Bldg., Pittsburgh, Pa. 

Insulation Manufacturers Corp., 565 W. Washington Blvd., 
Chicago, Il. 

Irvington Varnish & Insulator Co., Irvington, N. J. 

Lastik Products Co., Inc., 8070 American Bank Bidg., Pitts- 
burgh, Pa. 

Mica Insulator Co., 200 Varick, New York, N. Y 

Sherwin-Williams Co., Cleveland, Ohio. 

Walker Co., H. V., Box 273, Elizabeth, N. J. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Ia. 






**Linolac.” 


VOLTMETERS. See Instruments. 


WASHERS, Felt 
Felters Co., 210 South St., Dept. E. M., Boston, Mass. 
Western Felt Works, 4029 Ogden Ave., Chicago, III. 


WASHERS, Lock and Spring 

American Nut & Bolt Fastener Co., Pittsburgh, Pa. 

Barnes Co., Wallace, Bristol, Conn. 

Beall Tool Co., East Alton, Ill. 

Butcher & Hart Mfg. Co., Toledo, Ohio. 

Eaton Mfg. Co., Massillon, Ohio. 

Hobbs Mfg. Co., Worcester, Mass. 

National Lock Washer Co., Newark, N. J. 

Philadelphia Steel & Wire Corp., Germantown, Phila., Pa. 
Positive Lock Washer Co., Newark, N. J. 

Shakeproof Lock Washer Co., 2533 N. Keeler Ave., Chicago,Il. 
Thompson-Bremer Co., 1640-A W. Hubbard St., Chicago, Ill. 
Washburn Co., Worcester, Mass. 

Wrought Washer Mfg. Co., 2200 So. Bay St., Milwaukee, Wis. 


WASHERS, Metallic 

Guarantee Specialty Mfg. Co., 9610 Carr Ave., Cleveland, O. 

Hubbard Spring Co.. M. D., 690 Central Ave., Pontiac, Mich. 

Plume & Atwood Mfg. Co., Waterbury, Conn. 

oo Stamping Co., 1675 W. Lafayette Blvd., Detroit, 
Mich. 


WAX AND COMPOUNDS 
Sealing and Filling; Impregnating; Saturating and Fin- 
ishing; Chatterton’s Compound; Sealing Cement. 
Dolph Co., John C., 168 Emmett, Newark, N. 
General Electric Co., Section Q-893, Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 
Mica Insulator Co., 200 Varick, New York, N. Y. 


WINDERS Coil. See Winding Machines. 


WINDING MACHINES, Coil 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 

Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, Ill. 
Universal Winding Co., Providence, R. I. ‘‘Leesona.’’ 


WINDINGS. See Coils, Finished. 


WIRE & CATHODES Oxide Coated for Radio 
Tubes, Cathode-Ray Tubes; Also Special 
Applications 

Callite Products Division, Eisler Elec. Corp., 547—39th St., 
Union City, N. J. 


WIRE, Armature Banding. See Wire, Bare. 


WIRE, Bare J 
Copper, Phosphor Bronze, Steel, Iron; Armature Banding. 
See also Tungsten & Molybedenum. 

American Enameled Magnet Wire Co., Port Huron, Mich. 


388 Trapelo Road 











INDEX | | 


American Steel & Wire Co., 208 S. La Salle St., Chicag 
Til. (United States Steel Corp. Subsidiary.) 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 

General Cable Corp., 420 Lexington Ave., New York, N. Y 

Phosphor Bronze Smelting Co., 2204 Washington Ave., Phils 
delphia, Pa. 

Riverside Metal Co., Riverside, Burlington County, N. J. 

Roebling’s Sons Co., John A., Trenton, N. J. 

Scovill Mfg. Co. 65 Mill, Waterbury, Conn. 


WIRE, Copper Clad 
Callite Products Division, Eisler Elec. Corp., 


547—39t 
Union City, N. J. 


WIRE, Copperweld 

Callite Products Div., Eisler Elec. Corp., 547—39th St 
St., Union City, N. J. 

General Cable Corp., 426 Lexington Ave., New York, N. Y 


WIRE, Fixture 

General Cable Corp., 420 Lexington Ave., New York, N. Y 

General Electric Co., Section Q-893, Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

Holyoke Co., Inc., 720 Main St., Holyoke, Mass. 

Roebling’s Sons Co., John A., Trenton, N. J. 

Rockbestos Products Corp., 713 Nicoll St., New Haven, Conr 


WIRE FORMS 

American Steel & Wire Co. 208 S. La Salle St., Chicago, 
Ill. (United States Steel Corp. Subsidiary.) 

Barnes Co., Wallace, Bristol. Conn. 

Cuyahoga Spring Co., 10270 Berea Rd., Cleveland, Ohio. 

Holyoke Co., Inc., 720 Main St., Holyoke, Mass. 

Hubbard Spring Co., M. D., 690 Central Ave., Pontiac, Mich 

Hunter Pressed Steel Co., Lansdale, Pa. 

Raymond Mfg. Co., Corry, Pa. 

Roebling’s Sons Co., John A., Trenton, N. J. 


WIRE, Insulated 

American Enameled Magnet Wire Co., Port Huron, Mich. 

American Steel & Wire Co., 208 S. La Salle St., Chicago, 
Ill. (United States Steel Corp. Subsidiary.) 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. ‘’Cole- 
rubber,”’ ‘‘Nitro.’’ 

Diamond Braiding Mills, Chicago Heights, Ill. 

General Cable Corp., 420 Lexington Ave., New York, N. Y. 
“‘Enterite.’’ ‘‘Peerless.’’ 

General Electric Co., Section Y-893, Appliance and Mer 
oe Dept., Bridgeport, Conn. ‘‘Ge Flex,’’ ‘‘Delta- 
eston.”” 

Holyoke Co., Inc., 720 Main St.. Holyoke, Mass. 

Rockbestos Products Corp., 713 Nicoll St.. New Haven, Conn 

Roebling’s Sons Co., John A., Trenton, N. J. 

Winsted Division Hudson Wire Co., Winsted, Conn. 


WIRE, Magnet 

Acme Wire Co., New Haven, Conn. 

American Enameled Magnet Wire Co., Port Huron, Mich. 

American Steel & Wire Co., 208 S. La Salle St., Chicago, 
Ill. (United States Steel Corp. Subsidiary.) 

Belden Mfg. Co., 4633 WwW. Van Buren, Chicago, Tl. ‘‘Cot- 
enamel.”’ “‘Celenamel.’ 

General Cable Corp., 420 Lexington Ave., New York, N. Y. 

General Electric Co., Schenectady, N. Y. 

Rockbestos Products Corp., 713 Nicoll St., New Haven, Conn 

Roebling’s Sons Co., John A., Trenton, N. J 

Winsted Division Hudson Wire Co., Winsted, Conn. 


WIRE, Resistance 


Driver Co., Wilbur B., Newark. N. J. “‘Tophet,’’ ‘‘Cupron,”’ 
“*Fecraloy,”’ “*Hilo,”’ “*Cobanic,’’ “Radiocarb,” 
“*Radioalloy.’’ 

Driver-Harris Co., Harrison. N. J. ‘‘Advance,’’ ‘‘Calido,”’ 


“Climax,’’ ‘‘Hytemco,”’ ‘‘Nilvar,”” ‘“‘Magno,”’ ‘Comet,’ 
“Gridnic,”” ‘‘Radiohm,’’ ‘‘Ohmax,’’ ‘‘Midohm,’’ “‘Lohm,” 
‘‘Ideal,’’ “‘Karma,’’ ‘‘Lucero.”’ ‘‘Nichrome.’’ 
Holyoke Co., Inc., 720 Main St.. Holyoke, Mass. 
Hoskins Mfg. Co., Detroit, Mich. ‘‘Chromel,”’ 
‘‘Chromel- Alumel.’’ 
Jelliff Mfg. Corp., C. O., Southport, Conn. 





“Copel,” 
“*Kanthal.”’ 


WIRE, Stitching Fibre Case 
Acme Steel Co., 2846 Archer Ave., Chicago, Ill. 


WIRE STRIPPERS. See Strippers, Wire. 


ZINC 

New Jersey Zine Co., 160 Front, New York, N. Y. ‘‘Horse 
Head. 

Platt Bros, & Co., Waterbury, Conn. (Fuse Metal, Wire 
& Strip.) 


SIGMA ANNOUNCES 


The Type 2-A Relay 


A 12 milliwatt instrument for general 

electronic and industrial purposes. 
Input, 12 milliwatts, D.C. 
Hairspring adjustment. 
Single-pole, double-throw. 

Operable in any position at rated input. 

Fine silver contacts handle 150 watts at 

110 volts, A.C. 


Mounted on 5-prong plug-in base fitting 
standard V.T 


'. socket. 

LIST PRICES: 
2000 ohm field and below 
5000 and 8000 ohm fields 


SIGMA INSTRUMENTS, INC. 


Belmont, Mass. 
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BLOWER WHEELS 
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. , Have established today’s 
a quality standard. Are 
oo unexcelled for smooth and 
— . . . 
391 al quiet operation. Every 
ell d 
aa wheel hand inspected and 
h St a statically balanced. Lighter 
a. in weight than otherwheels. 
— ALUMINU! Rugged, non-resonant, 
Me ALLOY non-rusting. Lower start - 
ing torque. Less power 
Cor . 
consumption. Ratings 
hicage, available for all sizes. 
Bulletin gives data for 
lo. e : 
Mich housing scroll design. 
AIR IMPELLERS 
SINCE 1885 
teh, The Torrington Mfg. Co. 
hicage, Torrington ~~ Conn, USA. 
“Cole- 44 Franklin St 
N. Y. 
i Mer 
ad EVEN A WATCH 
, Conr 
is not so quiet 
_ Mich. | 
Shicago, ! 
. “Cot- : : 
i (“Ohio Motors have a high 
ee S X\ — reputation for quietness and 
ot oo — freedom from vibration. 
Motors and equipment —end needless zz = Searching tests at every step 
breakage, replacements and re- finishing. For of manufacture contribute to 
ee assembly and repair standardize on Chicago bs this end. 
Rawhide” Hammers that have the punch of Fi l f . d ib . d 
Calido a sledge with the non-marring resiliency of ina tests" or noise and vibration are made 
one, tough, one eee = ae strike with special instruments so sensitive that 
true, and hold their smooth face. e 
Copel These are balanced handy tools with the motor must be set on a special rubber- 
ope weighted single sna ron heads padded mounting to isolate it from normal 
ul.” that take replaceable (insert) faces of tightly 4 As : : 
cuiled Jove Water Bulfalo Hide specially building vibration and other telegraphed 
treated, unbelievably tough and long wear- noises. . 
ing. Write for catalog. The vibroscope used is so delicate that a 
we, Chicago Rawhide Mfg. Co. measurable reading can be made of a vibra- 
1281 Elston Avenue Chicago, U. 5. A. tion that the human hand cannot detect. 
ees The specially designed sonoroscope used 
. Wie o “listen-in” on the internal operation of 





the motor is five times as sensitive as a 
doctor’s stethoscope. 

If quietness of motor operation is a desir- 
able feature in motors used to power your 
product, consult with Ohio Motor engineers. 
Let them confer with you as to the best 
styleand design of motor for your application. 

All N. E. L. A. and N. E. M. A. 


specifications are fully met. 


THE PERMANENT MAGNET ® THE 
ALLOY OF UNUSUALLY GeO OHIO ELECTRIC 

J "| MANUFACTURING CO. 
fs MiaP 4 5905 Maurice Avenue 
an Cleveland, Ohio 





























Write for 
Bulletin MS. HIGH COERCIVE FORCE. 















CINAUDAGRAPH CORPORATION 
MAGNET STEEL DIVISION 


STAMFORD CONNECTICUT 0 ne ry yt Oo T Oo R S 
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The B-L Electric Mfg. Co. 


as 


TODAY many of the largest electrical manufacturers are 
successfully using B-L Rectifiers as standard equipment 

Tried and proved, B-L Rectifiers are Bone Dry— 
Noiseless—Durable and C iompact ... They are furnished 
in standard capacities in full wave ‘units or are built to 


APPLICATIONS—Operating Relays—Charg- 
ing Batteries—Pin Ball Games—Telegraph 
Circuits—Telephone Circuits Burglar Alarms 

Signal Systems—Time Clocks—Electric Or- 
gans Dynamic Speaker Fields Elevator 
Controls—Magnetic Brakes—Electroplating— 
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Consult COLONIAL 


For Correct 


Electrical 


PORCELAINS 


Among Colonial's processes 
and finishes, you will find just 
the right porcelain for every 
electrical insulating job. 
For quality and accuracy, 
Colonial Porcelains are 
unsurpassed. 


Material—1B —standard white, 
glazed or unglazed. 


Material—1EWP— white low 


absorption for radio, etc. 


Material —215 —Retractory for 
heater plates, cores, etc. 


Material—15-5 —The new un- 
glazed gray. 


Material—H5D—R efractory 


tubing for enameled resistors, etc. 


Send us your blue prints and 
inquiries. Engineering help and 
prices furnished promptly by 
experienced executives. 


The COLONIAL 
INSULATOR Co. 


AKRON, OHIO 


Chicago Office—1800 Grace St. 
Telephone, GRaceland 0486 





roved B-L Dry Metallic Electronic Rectifiers 


for Manufacturers and General Use 


your specific needs. Those illustrated above are ideal for 
all electrical + aa and apparatus requiring rectifica- 
tion up to 110 volts . . . Outline your requirements and 
we will be glad to se nd you sample units for testing. Ask, 
also, for the intere sting pamphlet describing B-L Rectifiers. 


Electric Welding—Battery Substitutes—Fre- 
quency Changers—Operating Motors—Mag- 
netic Chucks—Time Stamps—Quantitative 
Analysis—Electrolysis—General Laboratory— 
use wherever source of low voltage D.C. 
required, 





bath LABEL. a 


UNDERW RITE RS 
LABORATORIES 
INSP. CORD 


Flexible--- Portable 
Cords 
Heat Resisting Wire 
Radio Assemblies 
Oil Proof Cord 
Cord Sets 


Capable Workmanship 
Excellent Service 


Make DIAMOND PRODUCTS 
Your Logical Choice 


DIAMOND BRAIDING MILLS 
CHICAGO HEIGHTS, ILLINOIS 
pagt™m. PHONE CHICAGO HEIGHTS 1666 


pts 
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NEW — midget Cathode-Ray 


Oscillograph 


Voltage and 
Current Waves 


Power Factor 
Transients 
Relay Operation 
A-C Welding Timing 


CLOUGH-BRENGLE 
MODEL 105 Cathode- 
Ray Oscillograph for line 
voltage operation complete 
with all tubes net .. $48.90 





“We'll have to get these drawings out in a hurry!” 


“That’s easy—our draftsmen can work 40% faster since we 
Here is a complete Cathode-Ray oscillograph with every feature of large equipped them with BRUNING-WALLACE DRAFT- 
instruments—yet extremely portable, measuring only 9” x 9” x 912”, through ING MACHINES. 


use of the new type 913 one-inch Cathode-Ray tube. Has linear sweep 
circuit, synchronizing circuit, amplifiers for horizontal and vertical inputs and 
every other performance feature of the C-B MODEL CRA with 3-inch tube. 
Write for bulletin describing these instruments in detail. 


All-Purpose AC-DC Variable Audio Voltage Generator 
Volt-Ohm-Milliameters Beat-Frequency Type 


C-B MODELS 85 and 95 are precision C-B MODEL 79 provides sinusoidal 
measuring instruments with 412” fan voltage output from 20 to 15,000 cps 
type meters and indicating ranges to with small voltage variation. Ideal for 
meet every requirement of general lab- use with the Cathode-Ray oscillograph 
oratory, maintenance and construction or in acoustic work. Write for 
work, Write for descriptive bulletin. bulletin. 


Write for Bulletins Today 





“You see, the Bruning-Wallace Drafter saves the time 
we used to waste in the separate handling of Triangle, 


2 i he iF @) 8} G H o B 2 > wy G if E "i O : T- Square, Scale and Protractor. What’s more, the draftsmen 
\ 


are less fatigued at the end of the day.” 







2813-H W. 19TH ST., CHICAGO, ILL. 


**Looks like a mighty fine drafting 
tool!” 


“It certainly is—finest on the market 
today. We bought Bruning -Wallace 


Drafters because no other drafting 


“7/4 machines offer so many exclusive fea- 
te tures and advantages.” 


This FREE Booklet Gives You Complete 
Facts About the Bruning-Wallace Drafter! 







Convenience 





* c e 
us Our free booklet, “How to Take the Waste Out 
S pension of Drafting,” may start a new era of efficiency 
° and economy in your drafting room. Your copy /"y, 
Construction is waiting—mail the coupon for it! OUT op pgt wasn 


| 7. B R U/ N. IN G Sinvet# Q7 


A nation-wide service in sensitized papers, reproduction 


6 
* processes, drawing material and drafting room equipment. 
NEW YORK ® CHICAGO ® LOS ANGELES *® BOSTON ® DETROIT 
HOUSTON ® KANSAS CITY ® MILWAUKEE * NEWARK 


PITTSBURGH ¢ ST.LOUIS *® SAN FRANCISCO 


IDENTIFIES 
GOOD LIGHTING EQUIPMENT 
3 


THE BEAD CHAIN MANUFACTURING CO. 
*TRADE MARK REG. 


Ly. U. 8. PAT. OFF. BRIDGEPORT, CONN. 
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AIR CONDITIONING 
and all ELECTRICAL and 
MECHANICAL Uses... 


In Rolls or Cut to Size 


GASKETS STRIPS SHEET FELT 
GASKOFELT WASHERS WICKS 
INSULATING PADS PACKAGING 
WESTFELTOPACK JUTE FELT 
HAIR FELT MOULDED PARTS 


Felt for absorbing Vibration is now used by many manu- 
facturers of motor-driven machines and appliances. 


Advise us the purpose you have in mind and 
we'll send samples for that specific use. 


from NEW YORK 
a Suggestion to 


BUSINESS MEN 


Arrer a busy day, many business men have 
reports to make—letters to write, etc. Those 
who live at Hotel McAlpin find ample writ- 
ing desks, pens that WRITE, plenty of sta- 
tionery... plus the comfort and quiet to 
concentrate. 

Add to this the luxury of the NEW rooms, 
beautifully decorated and furnished, and 
you will understand why the McAIpin is the 
preferred New York Hotel of thousands of 


busy business men. jony 3, WoELFLE, Menager 
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ROOMS WITH BATH FROM 


56950 =8=*400 450 


Single Double win-Bedded 


Hotel M¢Alpin 


WESTERN FELT WORKS 


4029-4117 Ogden Ave., Chicago, Ill. 


Largest Independent Felt Mauufacturers 
Established 1899 


Branches: New York, Philadelphia, Boston, Cleveland, 
Detroit, Cincinnati, St. Louis, San Francisco, Los Angeles, 
Portland, Seattle 


The Centre of Convenience 
BROADWAY AT 34th STREET, NEW YORK 
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HOTEL PHILADELPHIAN 
FORMERLY HOTEL PENNSYLVANIA 


Highly recommended 
by experienced travelers the world 
over for its warm hospitality; its excel- 
lent cuisine served in comfortably Air- 
Conditioned Restaurants; its convenient 
location to the business section; 
and its unlimited parking facilities. 


600 ROOMS with bath from $2.50 up 


DANIEL CRAWFORD, JR. 
MANAGER 


o9™ ann CHESTNUT STREETS 
PHILADELPHIA, PA. 


aver tits | Pee Se Ypiladelphia y 


A high grade fibre board for electrical 
insulation. A material of quality 
possessing high tensile and dielectric An extremely hard board 


strength. Used by many of the leading °f S*Perior quality which 
can be used in place of 


more expensive types of 
insulating materials. 


manufacturers of electrical equipment. 


Pulp Products Department 


WEST VIRGINIA PULP & PAPER COMPANY 


230 Park Avenue - New York, N. Y. 35 E. Wacker Drive - Chicago, Ill. 
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Fast-Reliable — 
RELAYS 


BY 
GUARDIAN 


























| 
} 


| 


They give the alarm—open the doors and close them up again. 
Control traffic lights. Those fire alarms and signals must not fail; 
so Relays by Guardian are always specified. Use them on any 
production or assembly line. They'll serve you faithfully and 
well. 


When you need 
them you need 
them NOW|! 

* 


These Series 40 
(A.C.) Relays by 
Guardian are re- 
sponsive, enduring 
controls. 





Get Overnight Service on Any Catalog Item from Guardian— 
Send for Fully Illustrated Catalog “Relays by Guardian” Today! 


401 , 
ries or Licensees in Canada, England, France, Germany, Italy, Denmark and Australie GUARDIAN = E LECTR i C 
MAKERS OF RESISTANCE UNITS OF MORE TYPES, IN MORE SHAPES, FOR Uy 
“~~ 


MORE a ee oenpaiantieie: eR IN THE WORLD f 1627 W. WALNUT STREET CHICAGO, ILLINOIS 


a 


JANETTE 


MOTORIZED SPEED REDUCERS 


We offer the manufacturer and 
user of slow speed machines, 
a quality line of Speed Re- 
ye ducers consisting of: 
16 TYPES—foot, flange, foot and 


Write for Samples 
flange mountings—worm, helical, 
multispur and planetary gears 


. 1/50 to 7'4 H. P. sizes speeds .28 
oe < to 1150 R. P.M. Made by a company 
WITH Censlinn WIRE CONNECTORS . which has built geared apparatus since 1909. 


ROTARY CONVERTERS - BLOWER WHEELS 


MOTORS - - GENERATORS. Send Requirements. 
IDEAL COMMUTATOR DRESSER COMPANY end Requirement 


N ; ) Sy ~ a 
1008 PARK AVE. SYCAMORE, ILLINOIS sible tibsheeh es dhe nainhaeebebe tata 


ELECTRICAL 
MANUFACTURING 


Read monthly by all those who design, 
engineer or supervise these functions in the 
fabrication of electrically operated machines, 
appliances and equipment. 














Twist in onto the bared ends of wires just like 
twirling a nut onto a bolt. Result—a perfect 
electrical connection, a strong mechanical 
joint. One man does the whole job, quickly. 
Lower cost than unsightly solder-and-tape 
joints, binding posts, and plug terminals. 
Great time savers in experimental and produc- 
tion work. A size for every wire joint. A 
permanent, dependable joint. 


Fully approved. Listed by Underwriters’ 
Laboratories. 


Z=00 
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THIS IS THE 
basic relay 


for Automatic and Remote Control 


There are many different arrangements built 
around this Ward Leonard Intermediate Duty 
Relay. Various pole combinations, contact 
arrangements and auxiliary equipment make it 
possible to use this basic design for practically 
every purpose within its current limitations. 
Thus an efficient relay for special requirements 
can be produced without undue delay and 
expense. It is described in Bulletin #81. 


Other bulletins avail- 
able. 


Bulletin 2106 
Midget Magnetic Re- 
lay 





Bulletin 2131 
Heavy Duty Relay 


(ida focal 


» bbePeeee M. HeeREEEE. 





Bulletin 2362 
Time Delay Relays 


Here are a few of the possible relays built 
up from type 281. 


WARD LEONARD 


RELAYS « RESISTORS »« RHEOSTATS 


WARD LEONARD ELECTRIC CO. 
34 South Street, Mount Vernon, N. Y. 


Please send me Relay Bulletins Nos. 
Name 
Firm... 


Address. ... 


CH aus ; Tee eee 
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HE neck on every P.&S.- 
Despard current control device is 
exactly the same in size and shape. 
That means P.&S.-Despard devices 
are interchangeable, one with the 
other, or may be ganged in com- 
As many as three can 
be used together in a standard 
switch box. 


Such assembly makes for econ- 
omies in production unattainable 
in any other line of devices. 
also means an element of flexibil- 
ity that is really amazing. 


Now—any designing engineer 
who wants to increase the sale- 
ability of his product may do so by 
simply specifying P.&S.-Despard. 
You not only assure yourself of 
consumer acceptance of your prod- 
uct but you also insure its depend- 
able operation. 
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Control Switches - 


Standord and Specia 























P.&S.-Despard 15- 
amp. switch—exact 
size. Below is the 
size plate opening 
it fits. 


P.&S.-DESPARD 
DATA SHEETS 
FOR CONVENIENCE 
OF DESIGNERS 
AND ENGINEERS 


Comprehensive applica- 
tion data and all details 
of the modern P.&S.- 
Despard standardized 
method. Send for your 
set today. 


INDUSTRIAL SALES DIVISION 


PASS & SEYMOUR, wc. 


SYRACUSE, NEW YORK 
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Pilot or Signal Lights 
Outlets, etc 


olders for Lighting Applications 
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MOTOR 
Users and Buyers 


EW applications for electric motors are continu- 
N ally being developed. In every industry where 
motion is a necessary part of the machine or appliance, 
electric motors are being applied as the best solution 
for the motive power. The demand for satisfactory 
motors to drive new devices and machinery has 
greatly increased. 


Motors to meet this demand are judged largely upon 
the basis of their efficiency, dependability, performance 
characteristics, quietness and appearance. Wagner 
motors are chosen by the leading motor buyers because 
they embody all the requisites of well-balanced design. 
Below is shown a Wagner motor equipped with the 
new type resilient annular-mounting. The boxes and 
arrows point out a few of its many features. 





FRAME AND ENDPLATES are 
strong and rigid, and accurately 
machined — assuring permanent 
alignment of bearings and uniform 
air gap, two essentials for quiet 
operation. 












STEEL - BACKED BABBITT - 
LINED BEARINGS are diamond- 
bored to secure bearing clearances 
small enough to avoid any possi- 
bility of excessive play and at the 
same time have ample clearance to 
afford a liberal oil film between shaft 
and bearing. 















‘ 


BASE consists of formed steel plate. 
There are no feet to break off in ship- 
ment or during mounting. 


ROTOR is dynamically balanced to eliminate vibration and noise 


arising therefrom. The number and the dimensions of rotor 
slots are carefully chosen to minimize magnetic noise. 





Wagner builds a complete line of motors. They are 
available in any standard horsepower, speed, and volt- 
age rating; in many mechanical variations, such as, 
flange-mounting, resilient-mounting, double-shaft ex- 
tension, etc. 


When developing your next machine, callina Wagner 
sales-engineer for advice regarding the proper motor 
for the job. Just phone or write the nearest of our 
twenty-five branches for prompt consultation service. 


Electri 
6400 Plymouth Avenue :Saint Louis, U.S.A. 
MOTORS +» TRANSFORMERS »° FANS - BRAKES 
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ELECTRICAL MANUFACTURING 





THE MASTER ELECTRIC COMPANY 


ee Me OHIO 














it" diameter of conductor, thickness of 

insulation, softness, tensile strength 
and spooling, each lot of General Cable 
Magnet Wire conforms to exact manu- 


facturing specifications. Highest uniform- 


ity obtains. General Cable quality oe x7 





thus assures smooth coil winding 


> 


UNIFORMITY 





and uniformity in your product. Avail- 
able in sizes, shapes and insulations for 
every purpose .... For Magnet Wire 
prices and data write the nearest sales 


office of General Cable Corporation . . . 


Atlanta, Boston, Buffalo, Chicago, Cleveland, Detroit, 
Dallas, Los Angeles, New York, Philadelphia, Pittsburgh, 


Rome, San Francisco, St. Louis, Seattle, Washington, (D. C.) 


GENERAL CABLE 
MAGNET WIRE 


ALL TYPES OF WIRES AND CABLES 


FOR EVERY ELECTRICAL SERVICE 
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